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| 4 PREHISTORIC archeology as a method of solving the 
. oblems of man’s physical origin and cultural devel- 
‘P@Pment may be traced back almost two hundred years, 
t it was not until past the middle of last century 
Mat the inquiry became a recognized science. The 

hg interval is marked by several important dis- 
"e’eries, as well as by sporadic efforts to get syste- 
HP ic investigations under way ; but, owing to the long 
™ tablished adverse speculations of poets and book 
WBPolars, little headway was possible in the observa- 
nal field until after 1859, when the growing prestige 
the natural seience movement finally swung the 
me nce in favor of the visible facts and so opened the 

ad to free inquiry. Since then the spade has been 
padily in serviee, and by degrees the earth has yielded 


“sag ess of the vice-president and chairman of the 
wa on Anthropology, American Association for the 
“ncement of Seience, Atlantic City, December, 1936. 


PREHISTORIC ARCHEOLOGY, PAST, PRESENT 
AND FUTURE’ 


By N. C. NELSON 
AMERICAN MUSEUM OF NATURAL HISTORY 


up an abundance of relics in nearly every quarter. 
Interpretation of the evidence thus obtained has kept 
close pace and is continually being rectified as new 
facts accumulate. The outstanding results of these re- 
search activities are that in the short span of seventy- 
five years the story of human existence has been 
stretched from the 5,000 years or so covered by written 
documents to a million years or more and we are be- 
ginning dimly to see the general course of progress 
from near the time when man first took to making 
implements and thereby differentiated himself once 
and for all from the rest of animal creation. The 


picture may never be fully developed as to its minor 
details, but the grand outline is permanently fixed 
and is elear enough for any school child to see and 
appreciate. Under the circumstances, if the astrono- 
mers are permitted to startle us with their idea of a 
rapidly expanding physical universe, there is no 
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reason why the archeologists should not be allowed to 
point with equal pride to a similarly expanding human 
world. 

The story of this crsbiesloilin’ feat has not yet 
been adequately told. Zeal for gathering facts for and 
fitting the same into the general scheme of culture his- 
tory has tended to obseure latent interest in the prog- 
ress of the investigation itself. The lack is explain- 
able also by the fact that the work until near the begin- 
ning of the present century was done as a rule not by 
seasoned professionals but by amateurs—men and 
women from every walk of life, scholastically trained 
and otherwise. This understandable universal appeal 
of things prehistoric has naturally been a mixed bless- 
ing. On the one hand, much of the earlier collected 
data are without accompanying information and there- 
fore of comparatively little scientific value. On the 
other hand, the differently trained non-professional 
workers have contributed a great deal in the way of 
varied keen observations which are now embodied in 
archeological technique and which have helped to place 
the investigation on a broad and sound basis. Out of 
all this, in the natural course of events, professionally 
trained teachers and workers have lately come forth, 
prepared not only to appreciate what has been accom- 
plished but also to plan the researches still required. 
All in all, the time seems ripe for a brief account of 
the past history, the present status and the future 
demands of our science. 


HistToricaAL DEVELOPMENT 

The first beginnings of prehistoric archeology, 
though comparatively recent, are still veiled in obseur- 
ity. It must suffice to say that just as astronomy was 
preceded by astrology and chemistry by alchemy, so 
archeology was preceded by a similarly pseudo-scien- 
tifie pursuit which we may call antiquarianism. The 
antiquarians and other hobbyists are still with us, 
probably always will be and certainly always have 
been, for we know from archeological sources that 
early man—in common with some of the lower animals 
—was endowed with the instinct for collecting rare and 
peculiar objects of all sorts. 
therefore, to learn that a labeled display of relics was 
found in one of the rooms recently excavated in the 
palace at Ur, dating from about 3000 B.c. In addition, 
there are reasons for believing that fossils and other 
curios—probably stone implements—were kept in some 
of the Greek temples of the first millennium B.c. His- 
torians vie in telling us of the somewhat later great 
museum at Alexandria, though no one seems to know 
what was in it besides manuscripts. We have read also 
of the royal curio collections kept at the various 
medieval European courts and which in modern times 
have given rise to some of the existing national 


We are not surprised, 
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museums. One might go on to cite contemporary 
descriptive and explanatory studies of such relic 


were they not for the most part of questionable valy 4 


in that they all fall within the range of endeavor thyf™ 
we have called antiquarianism, as distinguished fr) 


archeology proper. 


The essential difference in ai,fam 


between the two pursuits lies in this, that while oy [im 
values specimens chiefly for their own sake, as objec;fuum 
of art or as curios pure and simple, the other regari fam 


specimens primarily as means to an end, that end being | 
the elucidation of culture history. Antiquarianig | 
may fulfil a legitimate function, but its interests afm 
sentimental rather than scientific, inspirational rathefy 


than informative. 


The actual rise of prehistoric archeology should somf. 
day form an instructive chapter in the history (ft 
In the occidental world, up until the revinp 
of interest in pagan learning in the fifteenth centun fe 
there was no room for even the concept “prehistoric 
The world with all it contained was regarded as laf 
than 6,000 years old and its entire history as someho : 
covered by written documents. These authoritatinfe 
writings, including the Old Testament, Homer, Henf 
dotus, Aristotle and others, had little to say about stoxfm 
implements and nothing whatever about a Stone An 
On the other hand, even such enlightened pagan writer : 
as Lucretius and Ovid, who speculated about the ref 
of man and culture, actually postulating a Stone Axi 
probably did not recognize as such the genuine staf 
implements that they may easily be supposed to havf 
seen in public and private curio collections of that 
day. For stone implements were known to the Greehg 


science. 


and Romans, as well as to western Europeans of late K 
times; but from before the beginning of our era dong 
to as late as 1800 they were variously regarded as (ay 


superhuman and non-human origin. 


The oldest aim 


longest-lived explanation was that they were thunieg™ 


bolts, i.e., objects formed in the air when the lightniim 


flashed and as such endowed with magical propertis 4 
including the ability to protect against lightning. TM 


old idea, as is well known, still prevails in many pat 
of the world. In later times recognized scholars aj 
explained stone implements as natural products gen a 
ated in the earth in the same way as fossils, as petrifi - 


iron implements, as symbols of the weapons wiell# 
by the thunder god Thor, and finally as man-ma 
implements used for ritual purposes, like the Jew! 
cireumcision knife, which in Old Testament times ¢ 
tinued to be made of flint. 

Into the midst of this dark and scientifically hopele 
world view a revealing ray of light had been sudde! 
thrown, following the year 1492, by the discovery 
America and in the Pacific Islands of peoples © 
carried on for the most part with stone implem@ 
But while this doubtless astounding phenomenon * 
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nserved by Europeans from many walks of life and 
be news carried home, the acknowledged fact was 
Maexplained for some time simply as due to cultural 
Simecencration following as the natural result of man- 
Sind’s dispersal from the Tower of Babel and so lost 
™.; significance for the stone implements found in 

urope. A hundred years actually passed before 
Mereati, physician to Pope Clement VIII, in 
198593 ventured in the light of the new knowledge to 
Miprite that the European objects called thunderbolts 
: Sere implements of stone made and used by early man. 
: ™%, the course of the seventeenth and eighteenth cen- 
Mries at least ten other writers vainly sought to con- 
Mince the contemporary book-ridden scholars that 

: : urope had once passed through a Stone Age like that 
Jempservable in America. However, by 1936, When 
: : irector C. J. Thomsen, of the newly founded National 
Smuseum in Copenhagen, after twenty years’ labor on 
- pre-Christian antiquities in his charge published 
Jeamponymously a small pamphlet setting forth substan- 
mal evidence for the reality of the successive Stone, 
Me@ronze and Iron Ages in northwestern Europe, the 
H@mbole western world was ready to accept and to 
Suapply his chronological scheme almost without com- 
Seent or criticism. Thus the first step was gained 


texas the conception “prehistory,” though at the time 
refmmmme admission of a Stone Age for Europe meant 
\o tle more than its earlier admission for America. 


Suman existence was still regarded as limited to the 
Setimated 6,000 years and the scattered stone-using 
mpoples, ancient and modern, as no older than the 
ajmmeliest historic nations of the Near East. The 
Saermer were merely unfortunate groups who had 
Seendered away from the original high centers of cul- 
mere and as a result lost the art of metallurgy and 
Secame users of stone. In the meantime, however, 
ae 1750 onwards—and mostly since 1790—many dis- 
Mveries had been made, especially in cave deposits and 
terrace gravels, of human skeletal and artifact 
(ammeeains associated with fossilized bones of extinct 
{eenals not mentioned in the historical records. The 
smme'iicance of this rapidly accumulating body of data 
<uume'ly became clear to a number of representative 
scientists, including Sir Charles Lyell, Sir 
(ep Prestwich and Sir John Evans, who accord- 
4 sly in 1859 announced themselves as convinced be- 
el all doubt of the geologic antiquity of man. The 
tle with tradition being thus won at last, prehistoric 
earch on all lines has since gone forward in Europe 
hout hindranee, and searcely a year has passed that 
man witnessed new and important discoveries. 
hile this to us fantastic struggle between fact and 
‘on Was slowly progressing in Europe, her coloniz- 
citizens were rapidly becoming acquainted with the 
iquities of other lands. The American continent 
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was the first to come under scrutiny, and as the con- 
spicuous archeological features here—ruins, earth- 
works, shellheaps, petroglyphs, ete.—were less ancient 
and therefore more easily linked with their originators 
than were the similar features of Europe, their con- 
sideration never involved comparable problems. For 
South America, if we ignore incidental references by 
early explorers and conquerors to abandoned palatial 
habitations and to the ancient practice of grave rob- 
bing, we have our first formal description of the 
famous Tiahuanaco ruin in Bolivia dating from 1554. 
Brief accounts of this and other Andean architectural 
remains followed from time to time during the next 
250 years; but, though small relics were collected and 
deseribed from about 1850 onwards, planned excava- 
tion for such remains is not definitely recorded until 
1875. For Middle America we have to wait until 1785, 
when the equally famous Palenque ruins in Chiapas 
were first described. This revelation, together with 
the impetus given by Alexander von Humboldt, a Ger- 
man scientist who traveled in northwestern South 
Ameriéa and Mexico from 1799 to 1804 and whose 
archeological observations were published in 1810, ap- 
pears to have revived or set on foot a permanent 
interest in Latin American antiquities. At any rate, 
following that date, numerous elaborate surveys of 
ruins were made in Middle as well as in South 
America; but barring a few desultory attempts, espe- 
cially by the French during their occupation of Mexico 
between the years of 1861 and 1867, no elaborate exca- 
vations for minor artifacts were undertaken until, as 
in South America, about the year 1875. From that time 
onward fieldwork involving excavation of some sort 
has been widely extended and of late much improved 
by the introduction of stratigraphic methods. 

Coming to North America north of Mexico, and 
particularly the United States, the story of archeology 
is less spectacular, though scientifically more satisfac- 
tory. Observation, here as elsewhere, began with the 
conspicuous superficial features and only by slow de- 
grees arrived at the systematic excavation and study 
of movable artifacts. Leaving out of account nearly 
all individual reports, however significant, ranging 
from those of the Norsemen in Greenland of the year 
982 onward, the first sign of general interest in our 
antiquities was a prolonged discussion, beginning 
about 1680, bearing on the New England petroglyphs, 
such as those on Dighton Rock in Massachusetts. The 
second flare-up of popular interest came about the year 
1780, or immediately after the Revolutionary War, 
when General Rufus Putnam and other military offi- 
cers took up land in the Ohio Territory and at once 
began to send descriptive accounts of the mysterious 
earthworks of that region. This interest in the Mound- 
builder remains died down at least twice, though it is 
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now again probably more alive than ever before. The 
third and last preliminary phase dates from 1849, 
when Lieutenant J. H. Simpson turned in the first 
detailed report on certain of the large ruins in the 
Southwest. This equally exciting though less mys- 
terious discovery also suffered brief periods of neglect, 
but the field is at present receiving more scientific and 
popular attention than any other. The fourth or pres- 
ent phase, dating from about 1870, marks the begin- 
ning of shellmound investigations in California, in the 
Aleutian Islands, in Florida and elsewhere—a type of 
work which for results required much digging. Since 
that time, i.e., since 1870, excavation methods—re- 
corded from time to time as far back as 1784 when 
Thomas Jefferson employed them on a Virginia mound 
—have been applied in gradually improved form in 
all the indicated major fields. Also the investigation, 
here as in Latin America, has been geographically 
extended and to-day includes the outer borders of 
Canada, as well as Alaska, Greenland and the West 
Indies. 

The particular aspect of American archeology con- 
cerned with the geologic antiquity of man deserves 
special mention. Until recently the inquiry has been 
handled mostly by geologists and paleontologists with 
results far from satisfactory. The topic was suggested 
in concrete form as early as 1772, when Peter Kalm 
published his notes on certain long previously reported 
finds of artifacts in the Quaternary deposits of New 
Jersey. It was broached again in 1835 by P. W. 
Lund’s discoveries in several Brazilian caves of a con- 
siderable amount of human skeletal material appar- 
ertly associated with bones of extinct animals of 
Pleistocene age. Neither contribution appears to have 
stirred up any comment at the time, however, and the 
subject did not become really alive until after 1850, 
when the occurrence of cultural and skeletal material, 
ineluding the famous Calaveras skull, began to be re- 
ported from the Tertiary gold-bearing gravels of Cali- 
fornia. These alleged discoveries were reviewed be- 
tween the years 1866 and 1879 by the geologist J. D. 
Whitney, who in 1880 published his report accepting 
the evidence as proving man’s existence in America 
perhaps as early as Miocene times. During the same 
period, or between the years 1861 and 1867, French 
scientists contributed a number of suggestive finds 
from Mexico, which, though briefly reported by E. G. 
Tarayre in 1884, appear never to have been discussed. 
More successful in gaining notice were the numerous 
startling discoveries, beginning in 1870, by Florentino 
Ameghino in the Pampean and earlier formations of 
Argentina, on the basis of which man’s, or rather 
proto-man’s, antiquity was traced back to Eocene 
times! Almost simultaneously with these extravagant 
claims, i.e., in 1872, Dr. C. C. Abbott began to report 


SCIENCE 


VoL. 85, No, NG 


the occurrence of supposed stone implements 
Paleolithie type in the Quaternary gravels of Trenigh 
New Jersey. Other widely scattered finds of |egh 


import have been reported from time to time bef 


and since, until to-day there are at least two huninh 
of them recorded in the literature. But in the mmf 
time the lively discussion, started about 1870, (jg 
down by 1890 and was not revived again in full fq)fam 
until 1916, with new and better authenticated disssh 
eries, this time in Florida. Since 1927 the centey¢ 
interest have been transferred to Ecuador and t i 
Rocky Mountain states, archeologists have joined fe 
the search, and the investigation is now at last plagfi 
on a thoroughly sound footing, with results that of 
more nearly in keeping with what is known from i 


rest of the world. 


The remainder of the habitable world, in spite of if 
size, need not detain us long because prehistoric stud 
are here of relatively recent date. Europeans vee 


comparatively slow to invade both Asia and Afr 


though in one way or another they had known sm | 


thing about these realms since long before Ameng 


was discovered. But even after their arrival tye@ 


found in those continents only a few conspicuif 


monumental remains such as had excited attentingi 


Europe and America. 


Nevertheless, referring & 


Africa, surface collecting can be traced back to i 
in Cape Colony, to 1866 in Egypt, to about 183i 


Algeria and the northwest, to 1893 in East Africa af 


to about the same date in the Congo region. Hoven 4 
the first planned excavations appear to date back uf 
to about the beginning of the present century ai® 


have been at first confined mainly to Egypt and 
French northwest. 
an achievement of the last ten years and at pre 


Adequate stratigraphic 


is receiving special though not exclusive attention # 


Egypt and East Africa. 


Archeological developments in Asia, if we 4a 
reference to historic or classical studies, cover sp 
the same length of time; but progress here has bi : | 
more slow and steady than in Africa. Of prelimmqgp: 
surface collecting little is known except for «a 


paleoliths first reported in India in 1863 an(/ja—™ 


neoliths first brought from Yunnan in 1870. 9m f: 
already during the decade 1860 to 1870 Will4\iae 
Radloff had made random excavations in Neolill 


Bronze and Iron Age sites in western Siberia. 


was followed in 1879 by E. S. Morse’s introducti0! 


shellmound excavation in Japan and by the begin : 


of French excavations in the Caucasus regio, 7% 


Upper Paleolithic discoveries in Siberia in 18% # 
by Eolithie discoveries in Burma in 1894. With® 
turn of the century, in 1902, excavations began in 
Neolithic and possibly Paleolithic caves and shellheg 
of French Indo-China and also in a. large Pi 
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_ Neolithic mound at Susa in Mesopotamia. The latter 
Bitype of work was duplicated in 1904 in two large 
eolithie and Metal age mounds at Anau in Russian 
Turkestan. Finally, in 1905, several caves thought to 
xhibit Upper Paleolithic remains were tried out in 
Mic island of Ceylon. There followed apparently a 
Pwaprief lull in most places, incidental perhaps to the 
Great War, but since then activities have picked up 


ci ai vain and are going forward on a grand scale in 
8 ( arious sections of northern, middle and southern Asia. 
, emiincidentally, the work here as everywhere else was 
die d initiated by oceidentals but is now taken part in if 
ac : ot, as in Japan, conducted entirely by native-born 
t vestigators. 
1 {ae ~=When we turn finally to the great island world occu- 
Mpying the Pacifie and Indian oceans our story is still 
{ifmmore brief. Conquest and settlement of the Philippine 
East Indian portions date from the sixteenth cen- 
vwemmmtury, but Australia and the rest were not occupied 


Senntil 1788 and later. Leaving the Pithecanthropus 
erectus find in Java out of account as perhaps a miss- 
Pang link not yet provided with implements, little 
)Barcheological information has been available about this 
Seevast region until the present century. Early knowl- 
Medze was limited, on the one hand, to a number of 
Sore or less remarkable ruins and monumental remains 
i eescattered through the East Indies, Melanesia, Micro- 
3 hesia and parts of Polynesia, and, on the other hand, 
to a few surface pickings of stone implements chiefly 
# rom Australia, Tasmania, New Zealand and Hawaii. 
1903, however, minor excavations have been 
Hygmade in Celebes, the Philippines, Formosa and per- 
Mpaps farther east; but the only really stratigraphic 
Seexcavations have been earried out in Java and Aus- 
alia respectively within the last ten and six years. 


PRESENT STATUS 


m After all these mostly dry historical details it will 
relief to consider briefly what prehistoric archeol- 
has actually accomplished during its short period 
ite activity. From what has been said it should be 
af ; 3 pparent that most of the habitable world has been at 
ee mest superficially explored and that to-day we have a 
we tly clear idea of the archeological possibilities of 
_e the most inhospitable regions. Thus, omitting the 
ite ttle known interiors of Borneo and New Guinea, we 
eve for all the rest of the world, including tropical 
and aretie tundras, at least some descriptive 
j hformation about conspicuous architectural and other 
mexed antiquities. The less forbidding localities, like 
m° creat deserts, have yielded in addition large collec- 
a's of surface-gathered artifacts. Regions nearer 
ve present centers of civilized life, particularly those 
me: the temperate zones, have been subjected besides to 
lore or less extensive random excavation for the pur- 
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pose primarily of obtaining small relics. Lastly, in 
not a few places and naturally those favored for long 
periods by early man, systematized excavations, em- 
bodying stratigraphic methods where possible, are also 
well under way. This intensification of fieldwork, 
ranging geographically from the less favored towards 
the more favored regions of the world, is reflected also 
by the time order of research developments in the sev- 
eral main centers of archeological activity. That is to 
say, the general order of inquiry has everywhere been 
about as follows: first, discovery and description of 
monumental remains, as in our mound area; second, 
surface collecting and typological studies of movable 
remains, resulting sometimes, as in Africa, in the iden- 
tification of culture centers; third, random excavation 
for small relics with the same end in view and including 
perhaps the approximate bounding, as in America, of 
culture areas; and, fourth, stratigraphic excavation, 
making possible a determination of the time order, if 
not also the technological evolution of the industrial 
stages within the given culture areas, as achieved for 
example in our own Southwest. Both of these general 
modes of progress have been more or less inevitable, 
not only because it was natural to begin with the con- 
spicuous monumental remains but partly also because 
monumental remains often defy interpretation as to 
date and purpose except in terms of the small imple- 
mental objects that accompany them. For instance, in 
order to discover the function, say, of an earthmound, 
excavation may be necessary to learn that it was used 
for burial purposes. Again, to discover the relative 
date of the mound with its known skeletal and cultural 
contents it may next be necessary to excavate a local 
stratified culture deposit, such as a refuse heap, to 
obtain the time position of the implemental trait 
combination as found in the mound. In other words, 
because the evolution of stone implements or of pot- 
tery is longer, more uniformly varied and therefore 
more easily understood with respect to the all-impor- 
tant element of time order, chronological determina- 
tions for all other associated culture traits are most 
easily worked out through the employment of these 
better known media. 

Turning to the different areas of the world field, 
present achievements may be briefly summarized. In 
the ease of western Europe all known monumental 
features, including cave art, have been described, im- 
mense collections have been accumulated, typological 
studies have jong been in progress and stratigraphic 
investigations are in an advanced state, as is indicated 
by chronologically arranged museum exhibits. The 
stratigraphic method has been applied wherever pos- 
sible: to artifact inclusions in geologic formations, to 
artificial cave debris, to shellheaps, to pile-dweller 
deposits and to superposed ruins. In some countries, 
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like Denmark, the available chronological outlay from 
the Iron Age back through the Bronze Age, the Neo- 
lithie period, and into the final phase of the Mesolithic 
period appears to be completely set in order; while 
elsewhere, as in France, the preceding Paleolithic suc- 
cession is gradually being pieced together and extended 
until it seems as if the whole story of cultural evolution 
is complete at least as far as time order is concerned. 
All these cultural stages and sub-stages have been ten- 
tatively correlated with the whole range of oscillating 
climatic changes characterizing the Quaternary geo- 
logie period, now estimated to have endured for about 
a million years; and those who champion eoliths have 
taken cultural beginnings back several million more 
years, through Pliocene and into Miocene times. Inci- 
dentally, in Sweden an absolute chronology has been 
worked out for post-glacial time by the counting of 
annual silt deposits. Also incidentally, at least some 
light has been thrown on the general succession of 
racial types in Europe. These accomplishments have 
all been made intelligible to the interested public 
through museum exhibits and through a series of semi- 
popular handbooks such as are available for no other 
part of the world. 

In America the archeological field has been culti- 
vated, if perhaps less intensively, at least as long and 
as extensively as in Europe. As evidence of this we 
_ have long possessed elaborate descriptions of ruins, 
mounds and petroglyphs; we have several more recent 
studies of mines, quarries, workshops, cave habitations 
and village sites, including shellheaps; and our very 
large semi-scientific collections have received typologi- 
cal treatment in both formal reports and semi-popular 
handbooks. Lastly, our stratigraphic investigations, 
begun in earnest about thirty years ago, have now 
been applied to both natural and artificial deposits and 
are well under way, for example, in the Southwest, in 
California, Florida, New York and Nebraska, in 
Mexico valley, in Andean South America and even of 
late in Alaska and Tierra del Fuego. One important 
result of all this labor is that man and culture in 
America can now safely be carried back some as yet 
uncertain distance into post-glacial time. Another is 
that we perceive here an independently developed seg- 
ment of cultural evolution embracing what in Old 
World terms might be called the Late Paleolithic, 
Neolithic, Copper and Bronze Ages. 

In Africa, except for bare descriptions of Mediter- 
ranean shore dolmens and a little excavation in some 
late Rhodesian ruins like those of Zimbabwe, archeo- 
logical investigation has until lately been confined to 
Stone Age remains. These remains include shellheaps, 
cave-wall art and small artifacts. Of the last large 
surface collections have been made and independent 
preliminary typological studies of these have resulted 
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in a confusing lot of names for localized and slighty I 
differentiated culture complexes, seemingly in need of [im 
correlation and simplification. But assistance is noy [im 
apparently on the way, for during the last few yea, . 
much stratigraphic work of one kind or another hy [ie 


been carried out, especially in the Nile valley grayg 
terraces and in various types of natural and artificig 


deposits in Kenya Colony. In the latter region it js é 


claimed, incidentally, that human existence, as judge) 
by both cultural and skeleton discoveries, can be tracaj 
back, as in Europe, to the beginnings of Pleistocene jf 
not to Tertiary times. Speaking generally, Afric 
seems to be strong on Lower Paleolithic flint industri, 
weak, except in the northwest, on typical Upper Pale. 


lithic material and only moderately strong on Neolithic 4 


material. Some indications of early work in coppe 


and other natural metals appear to be present, bit " | 
the Bronze technique is absent. In other words, tl a 


Iron Age followed directly on the Stone Age. 
Asia, like Africa, has furnished at least some de 


scriptions of fixed remains such as mounds, megalithic 


monuments and cave-wall art. Partly described sur. 
face collections ranging from the Lower Paleolithi 
upwards are also available from various localities, 
especially Mongolia; but most of our published infor. 
mation has until recently been derived from randon 
excavations in sites representative of the Middle ani 


Upper Paleolithic as well as of the Neolithic, Bron 4 * 


and Iron Ages, with the Bronze Age apparently omit 


ted in some places here as in Africa. Now, however, im 
within the past ten years large collections have bea ime’ 
delivered to us in orderly fashion from two of tk 
thickest stratified deposits yet found anywhere in tk 


world and which have yielded an abundance of botl 


cultural and skeletal remains. One, a cave deposit i E _ 
Palestine, measured over 70 feet in depth, and is iy 


cultural contents take us from historic times well baci 


into the Lower Paleolithic stage. The other is a catt | ; 
deposit near Peiping, China, which, judged by accom im 
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panying faunal remains, is regarded as dating back # iL 


least to the Middle Pleistocene. In addition, a cultu 
stratum of similar age has been found elsewhere ie 
North China in a geologic deposit no less than 
feet below the soil surface. In view of all this, Asi] : 
traditional claims to being the birthplace of man «" 
much strengthened, a fact which has a direct bearit RM. . 


on our own problem of the antiquity of man 1% 


America. 


Oceania must be dismissed with a mere glance. + ; : 


already indicated, we have descriptions from 


northerly sections of this vast area of both ruins Ri 


monuments, as well as of surface collections of sto" 
implements that by courtesy ray be called archeols' 


eal; but it is only the larger southern and westem ‘ ? 
islands nearest the Asiatic mainland that in addili® @ 
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® have yielded clear indications of prolonged habitation. 
1, Australia, for example, these as yet undated evi- 
Be dences are reported in the form of cave-wall art, shell- 
iam heaps of some size, seemingly primitive human cranial 
aterial and excavated rock-shelter culture deposits 
See vcaching as much as twenty feet in thickness. Thus 
| : far, however, it is the island of Java alone that has 
See furnished both primitive skeletal remains and Lower 
= Paleolithic stone implements of undoubted Pleistocene 
ace. 
[= ‘The conclusions to be derived from this brief and 
BF superficial world survey must necessarily be very gen- 
Pee eral. In view of the emphasis constantly placed upon 
© antiquity and cultural characteristics, it is in order to 
Bee suggest first of all that the evidence thus far recovered 
Seetends to confirm the long-prevailing view that man 
a originated in the Old World in pre-Pleistocene times, 
: that he reached the New World only after the last 
See clacial retreat, when he was still a roaming hunter but 
ein possession of a fully developed flintworking tech- 
Beenique, and that he arrived in the eastern Pacific and 
Psother outlying archipelagoes relatively late, in fact in 
: what for the continental regions were largely post- 
Se Neolithic times. Another safe conclusion is that our 
Bichronologically ordered discoveries have given us a 
Mfairly complete account of the evolution of the world’s 
: : stoneworking processes, ranging from crude to highly 
Beeskilled percussion flaking, through pressure chipping 
Mito pecking, grinding and polishing, thus giving us a 
Beeclue not only to the technological but also to the relative 
Semtime position of any given culture complex containing 
Seestone objects. We have learned also that the Three- 
: BPeriod system of Europe, embracing the Stone, Bronze 
fend Iron Age sequence, does not apply uniformly to 
Semel! places, especially in Africa and Asia. Last of all, 
fen view of what is now known about the progress of 
Beaterial culture as a whole, it seems certain that the 
Seenportant economic shift from the original nomadic 
Serunting or food-gathering existence to our present 
; Mecttled mode of life based chiefly upon agriculture took 
Seplace first about midway in the great desert zone 
Be 'etching from Morocco to Mongolia and that it was 
eee result probably in part of the gradual desiccation 
Seed consequent food seareity which followed the last 
a lacial retreat. Just when this change, giving rise to 
Sevision of labor and so by relatively swift steps to 
= hodern civilization, began is still uncertain, but pres- 
4 t estimates vary all the way from 5500 to 18000 B.c.; 
oe ‘ the truth doubtless lies somewhere between the two 


FuTuRE REQUIREMENTS 


:. There remains to suggest briefly what prehistoric 
os rcheology has still to achieve in the field, in the 


@ eum and in the study. With so much actually 
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accomplished what precisely is now lacking? The 
answers are many and varied. Thus far, naturally 
enough, the investigation has been mainly one of fact- 
finding, but even in this department there are impor- 
tant gaps in our knowledge and therefore doubtless 
serious defects in our interpretations. For instance, 
we do not yet know when or how far back in geologic 
time man and culture originated, whether in the Plio- 
cene or the Miocene. Stated in another way, we need 
more light, for example, on the Eolithic problem; and 
this, indirectly, might well come from the New World, 
i.e., from studies of flaked pebbles in corresponding 
Tertiary deposits, here supposedly jong antedating the 
coming of man. We are equally ignorant as to where 
the decisive step first took place. Europe, Asia and 
Africa all present their special claims. Until these 
problems are settled we can not definitely say how or 
in what time order our two connected phenomena 
spread over the world, and in particular when or in 
what culture stage man first reached the American 
continent. Unanswered also are such secondary ques- 
tions as to what became of the Neanderthal race and, 
more important still, from where did Cromagnon man 
or Homo sapiens suddenly arrive in western Europe? 
The field, in other words, obviously requires further 
investigation. We are in need, for example, of collee- 
tions from many little-known areas such as the jungle, 
tundra and desert regions in various parts of the world. 
Collections are especially required from such strategie 
localities es northeastern Siberia, Alaska, the western 
plains of Canada, our own Great Basin and northern 
Mexico, to name only those nearest home. And, most 
important of all, we need stratigraphic work done in 
all but a few of our recognized culture areas through- 
out the world in order to establish first the relative and 
next the absolute chronologies that shall enable us 
finally to plot the place of origin and early movements 
of man and culture in visible form on the geologic 
column. 

The archeological museum requires work in several 
different departments, such as the laboratory, the store- 
rooms and the exhibition halls. In the laboratory, 
besides the improvement of normal routine, more study 
and experimental work are needed, for example, on 
the art of percussion flaking and pressure chipping in 
order that we may come to a fuller understanding of 
the varying degrees of expertness involved and so be 
better able to estimate the technological status of our 
individual specimens. In our storerooms, it is safe to 
say, is to be found a great deal of neglected work, in 
faet, neglected opportunities. Museums have hitherto 
been so exclusively intent upon exhibition facilities 
that they have given little thought to the adequate 
housing of study collections. As a result curators 
come and go at the larger museums, while immense 
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accumulations of costly specimens sometimes remain | 


unnoticed. Probably much the same condition obtains 
with respect to most of the smaller collections, both 
public and private. The opportunity to enter the open 
field, even if previously investigated, is generally more 
inviting than the dusty attic. Nevertheless, it can 
hardly be denied that our fieldwork could be done more 
intelligently and more economically if we had our stor- 
age collections classified and arranged geographically, 
chronologically and typologically. More than that, it 
is only by complete familiarity, especially with our 
chipped stone material, that we are ever likely to 
become able to separate our intentionally designed 
implements from the merely accidental forms or to 
develop a really satisfactory classificational terminol- 
ogy. Stated in another way, the real advancement of 
our science depends much more upon what we do with 
our storage than upon what we do with our exhibits. 
However, in the museum proper we are actually con- 
fronted with a variety of more and more pressing 
problems. Hitherto we have offered the public for 
the most part only miscellaneous mass displays, aston- 
ishing enough perhaps as collections of meaningless 
-euriosities but of little educational value. These ex- 
hibits, as our collections increase, must necessarily be 
condensed and simplified. Towards this end we should 
present chronological displays wherever possible, with 
typological subdivisions showing the order of appear- 
ance and general course of evolution of all the different 
arts and industries. For the culture areas lacking 
chronological determinations we might at least substi- 
tute synoptic exhibits with similar subdivisions for the 
various activities represented. Instructive also would 
be typological displays showing the complete geo- 
graphic range of all the different inventions. Finally, 
we need to develop technological exhibits showing the 
normal order of gradual improvement of early man’s 
skill in dealing with the various raw materials, such as 
stone, shell, bone, wood and fiber, skin, clay and the 
natural metals. In this connection the utilization of 
tire in the industrial processes, such as those of 
ceramics and metallurgy, would seem to need special 
emphasis, because it was this application alone that 
made modern industrial civilization possible. 

We have finally to consider the study and the library. 
The requirements here also are twofold: those pertain- 
ing to the progress of the science of archeology itself 
and those pertaining to the education of the public. 
For the use of professional students, particularly: in 
the United States and Canada, we need a complete 
bibliography, regional and subject, so that when any 
man or institution wishes to undertake a regional study 
or a piece of work in a given culture area it may be 
possible quickly to learn what has already been done 
in that particular field. Also we need an all-round 


SCIENCE 


VoL. 85, No, 2195 


good text-book on prehistoric archeology, an unde. ie 
taking now almost beyond the capacity of any sing) [ime 
scholar because before he can finish the last of }jy ium 
surveys the first is likely to be out of date. For mop fm 
general use we need a new handbook in English fy [es 
the American continent, somewhat like those lo = 
available for Europe. More especially we need a hanj. Jem 
book for the United States and Canada, such as wa [em 
begun by W. H. Holmes and the second and most ip. i 
portant part of which lies perhaps partly finishe, [em 
We need also for America, or at least for Nore 
America north of Mexico, an album illustrating all the 
principal forms of our antiquities. Such an album, 
with brief textual legends giving both time and spay fi 
distribution for all incorporated inventions, might ki 
patterned after that published for Europe by G. & fim 
Mortillet as long ago as 1881; but probably it woul Iie 
be more serviceable if its contents were arranged ly 
industries, such as flaked and chipped stone, shellwork, 
bonework, woodwork, skinwork, basketry, textiles 
ceramics and metallurgy. Additional topics might ki 

included, as called for, relating to such skilled activities | 
as hunting and fishing, agriculture and animal hy 
bandry, medicine and surgery, quarrying and mining i 
architecture and engineering, decorative and pictori i 
arts, religious symbolism, and so on. The differat im 
sections might very well be issued separately to met fie 
the varying demands which now exist. Such separate i 
provided with suitable general introductions, migi 
even serve as popular guide leaflets to all the variow fy 
basic arts and industries originated and developed by ie 

prehistoric man. 


SUMMARY AND CONCLUSION 


The attempt has been made in the foregoing pat Bs 
graphs to outline the whole history of prehisto? 
archeology: its crude beginnings in ancient times, i} 
steadily accelerating progress during the past two hu J 
dred years, and its present achievements. Speci 
emphasis has been placed on the réle played by the d+ a 
covery of surviving primitive industries in Amertiy 
and elsewhere in bringing about a rational attitui 
towards Stone Age antiquities and a beginning (i 
their systematic investigation creation 
growth of the organization and personnel promotitii™ 
and conducting this world-wide research must be leg, 
untouched except to say that to-day probably gh) 
civilized country has its museums and university . 
ing staffs. Public interest in man’s prehistoric p“—™ 
was never greater than to-day and only financial si &. 
port is necessary to afford opportunity for the incre# 
ing numbers of young men and women who are ("i 
stantly pleading for a chance to take part in the woop q | 
Accordingly, though the task before us is still 
great it is not so hopeless as in the case of some ott 
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a urely natural seiences like astronomy and entomology. 
Oe, not only is the earth spherical and therefore lim- 
od in extent but man’s period of occupancy is rela- 
“ ively short. In other words, while prehistoric archeol- 
ecy of necessity was one of the last special branches of 
Me .search to get really under way, it is likely to be the 
.si to finish its task. Indeed, if archeological investi- 
P@ations, historie and prehistoric, continue to progress 
Pit the same accelerating rate as in the past, it would 
Mieem that the next hundred years or so might easily 
Mee us in possession of all the essential facts. Those 
Pore or less indestructible facts or documents once in 
h.nd and the spade set aside, archeologists may have 


SCIEN CE 89 


to change their titles to those of curators or something 
even less high-sounding. At all events, those profes- 
sionally concerned may then devote their entire time 
to the permanent arrangement and final interpretation 
of all the available material culture traits, with a view 
to offering a visible demonstration of how, step by step © 
from small beginnings, things as they are in the human 
world actually came to be so. That accomplished, when 
every one has become familiar with our recreated past, 
we shall be more nearly free and in the best possible 
position to give our whole-hearted attention to the 
really major creative problems of the present and 
the future. 


HOW BREATHING BEGINS AT BIRTH’ 


nO By Professor YANDELL HENDERSON 

1 LABORATORY OF APPLIED PHYSIOLOGY, YALE UNIVERSITY 

S ™ (Ove of the oldest problems of science is: Why does _ ticity to keep the lungs well expanded. And only so 
x mmhe baby begin to breathe at birth? The purpose is long as the lungs are thus held to a fair degree of 
is[ee@lear; but the cause and means are obscure. expansion is manual artificial respiration effective. 
u: ewe Half an answer has long been available. It is well Pressure upon the chest, abdomen or back squeezes air 
2 [established that for many weeks or even months before out of the lungs. The inspirations that occur between 


ilfmerth the fetus makes distinct rhythmic respiratory 
Ahlfeld? in 1915 -published excellent 
Be@raphic records of these movements. They were 
Deeken from the surface of the mother’s abdomen. 
mand a number of recent investigators have obtained 
moving pictures of respiratory movements in animal 
Muetuses delivered by Cesarean section in a bath of 
saline? But these movements are ineffective in 
Sxpanding the lungs and keeping them expanded. 
Bhe question then becomes: How are the feeble and 
Semetfective respiratory movements of the fetus trans- 
.Jemmed into the effective breathing of the newborn? 
ee The answer, I believe, is to be found in the fact 
peat a certain function is deficient in the fetus; and 
Sywat this function is quickly developed at birth and is 
men continually maintained throughout life. It is a 
@euction of critieal importance alike for respiration, 
: rculation and metabolism: the function of muscle 
pee Many years ago I found that, when a man or ani- 
- al dies, the museles lose their tonus within five or 
‘ee Minutes. I was investigating various forms of 
nual artificial respiration. What I found was that 
te tly so long as tonus continues do the thoracic mus- 
Hea: nd diaphragm retain a sufficient degree of elas- 


Read before Connecticut Academy of Arts and 

2. tw New Haven, Conn., December 10, 1936. 

Monatsschr. f.. Geburtsh. u. Gynak., 21: 

Bareroft, ‘“The Brain in Its Environment,’’ Yale 
: ged Press (in press). 

| Henderson, Jour. Amer. Med. Assoc., Vol. 67: 1, 


compressions are produced wholly by the tonic elas- 
ticity of the victim’s own muscles that pull the chest 
back to mid-expansion. After the body is entirely 
flaccid no form of manipulation can induce the slight- 
est inspiration. When tonus is lost, the cubic 
capacity of the chest decreases and the lungs are 
correspondingly deflated. Even if the lungs are then 
inflated with a bellows, they deflate again as soon as 
the inflation is ended. In normal breathing a large 
volume of air is held in the lungs even during expira- 
tion: the so-called stationary air. 

The maintenance of a considerable volume of sta- 
tionary air is extremely important. Unless the lungs 
are continually held in a sufficient degree of inflation, 
adequate aeration of the blood, either by artificial or 
by natural respiration, is impossible. Hess® has 
shown that even the movements of normal breathing 
may be regarded as essentially due to rhythmic varia- 
tions in the degree of tonus in the respiratory muscles 
and particularly in the diaphragm. Extending this 
idea we may consider that the extent of the inflation 


5 The fact that no form of manual artificial respiration 
can directly induce an appreciable degree of inspiration 
affords no valid reason for the use of apparatus for arti- 
ficial respiration. So long as tonus is present, manual 
methods are effective. When tonus disappears, the vic- 
tim is dead beyond recall. Such apparatus as the pul- 
motor and others that apply suction to the lungs, pro- 
mote, not recovery, but a further deflation of the lungs. 
For resuscitation in cases of atonic asphyxia of the new- 
born (asphyzia pallida) intratracheal insufflation is much 
more effective than any form of artificial respiration. 

6 W. R. Hess, ‘‘Die Regulierung der Atmung,’’ Leip- 
zig, 1931. 
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at which the lungs are normally held is a function of 
the tonus normally maintained in the respiratory mus- 
cles. The posture of the head and body in sitting or 
standing is well known to be dependent upon the main- 
tenance of tonus in the muscles of the neck, back and 
legs. Similarly, the degree of inflation of the lungs 
that is maintained throughout life may be regarded 
as a posture dependent upon the tonus of the respira- 
tory muscles. From birth to death the lungs are never 
deflated, because the diaphragm is never completely 
relaxed. For the development of effective pulmonary 
respiration at birth, tonus is essential. 

The beginning of effective breathing may be aptly 
compared to the starting of an automobile. When 
the car is standing still, but with its engine running 
gently, we speak of its motor as “idling.” And so it 
is with respiration before birth. The analogy may 
be carried even further. The baby that is born in 
asphyxia resembles a motor that is stalled. And as 
with the motor, so with the baby, a restoration of 
activity may be induced in two ways. The motor may 
be cranked and spun until, in spite of poor carbure- 
tion and ignition, a “cough” is induced. The baby 
likewise may be manhandled, as it formerly commonly 
was, until a reflex gasp is elicited. Or, on the con- 
trary, in the car the carburetor and ignition may be 
adjusted until the motor starts at a touch. And in 
the baby the oxygen and carbon dioxide that its 
nervous system needs may be supplied by inhalation, 
as has now become the accepted practice; and resus- 
citation is thus effected without “cranking.” 

In such resuscitation it is not merely respiration 
that is involved. 

Recently Oughterson, Greenberg, Searle and I’ have 
produced evidence that muscle tonus normally plays 
a no less important and necessary part in the circu- 
lation of the blood. The slight pull that tonus main- 
tains in all muscles even during relaxation induces a 
pressure between the muscle fibers like that produced 
between the strands of a rope under tension. This 
pressure prevents the blood from stagnating in the 
capillaries and promotes its flow into the veins and 
onward back to the heart. In the venous return mus- 
cle tonus plays an essential part. In the maintenance 
of the circulation the venopressor mechanism is second 
in importance only to the heart itself; for without the 
venous return the heart can not operate. The control 
of the venous return is exercised largely through mus- 
cle tonus by the motor centers in the spinal cord. It 
is distinct from the control of arterial pressure and 
the distribution of the arterial blood by the vasomotor, 
or sympathetic, nervous system. Cannon* has shown 


7 Y. Henderson, A. W. Oughterson, L. A. Greenberg 
and C. P. Searle, Amer. Jour. Physiol., 114: 261, 1936. 

8 W. B. Cannon, Amer. Jour. Physiol., 89: 84, 1929. 
Also ‘‘The Wisdom of the Body,’’ New York, 1932. 
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that, even after complete removal of the entire cham 
of sympathetic ganglia, animals (cats) may live jy; 
fair degree of vigor. But, as I found 30 years ago 
when the venous return fails, the circulation stops 
and as we have recently shown muscle tonus js » 
essential support for the venous return. | 
At birth the circulation undergoes a fundamen 
change. As the placental vessels contract, the blog 
is sent in full volume through the lungs. Previous, 
the flow of blood back and forth between the feta 
and the placenta has needed no support by mus¢ 
tonus. But at birth the circulation takes on a xq 
vigor. The left side of the heart comes into actig, 
and arterial pressure rises to a higher level. For {hj 
adjustment a full venous return, induced and mai 
tained by muscle tonus and intratissue pressure, j 
essential. This is shown by the fact that wheneve 
because of asphyxia during birth, tonus fails to 
velop, the flaccid baby exhibits the infantile form ¢ 
shock, asphyxia pallida. 
Before birth the fetus, floating in a fluid at boj 
temperature, need produce little heat of its om 
After birth the baby must assume the maintenanmmi 
of its own heat supply to compensate for a continu 
loss of heat to a generally colder world. Normal 
the requirements of body temperature are soon md 
by the establishment of a basal metabolism sufficies! 
to meet this requirement. And in the control of me 
tabolism tonus plays a major part. The tonic pul 
of the muscles involves a consumption of oxygen, pr 
duction of carbon dioxide and liberation of heat. Aul 
all these related functions are thus influenced by th 
nervous impulses from the motor centers in the spind 
cord that chiefly induce tonus. | 
In respect then to the three vitally important fue 
tions of respiration, circulation and metabolism, ‘¥en 
fetus has little need for tonus. But, if the baby is 
establish and maintain its independent life, tonw 
essential. In fact, the difference between the vigort 
child and one that barely lives even in an incubator 
the ease of “Lebenschwiiche” as the Germans term tt 
probably consists chiefly in the degree of their toni 
Even in the normal baby the lungs are dilated oj 
gradually during the first day or two after birth. 4 
the premature with a subnormal tonu3 the lungs mi 
remain partially unexpanded for weeks. Along wi 
the continuance of atelectasis the circulation is we 
metabolism and oxygen consumption low and Id 
production inadequate. Correspondingly the prot 
tion of carbon dioxide is inadequate to produce 
breathing; cyanosis develops; ‘respiration is furtl 
depressed, and asphyxia ensues. Experience is shot 
ing that the most effective way to break this “vicO#=— 
9 Y. Henderson, Brit. Med. Jour., 2: 1872, 1906; # 


Y. Henderson and 8S. C. Harvey, Amer. Jour. Phys 
46: 533, 1918. 
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le” is to stimulate an increase of tonus and deeper 
spiration by inhalation of carbon dioxide. Deeper 
spiration is the most effective means of inducing a 
tter oxygenation of the blood; it is far more effec- 
Fe than inhalation of pure oxygen without deeper 
reathing. In the mixtures of oxygen and carbon 
ontjmmioxide now commonly used the carbon dioxide is the 
looiitfective agent and the oxygen only a slightly better 
than mere air.1° A decisive demonstration of 
‘Mio life-saving value of the inhalational treatment of 
remature infants was afforded by Dr. A. R. Dafoe’s 
nermmecess with the Dionne quintuplets. 
But is it true that muscle tonus is practically absent 
‘thimmn the fetus and develops at birth? The answer is 
aipmtiorded by observations made by D. H. Barron 
» Professor Bareroft’s laboratory and reported by 
he latter’? without, however, the full interpretation 
hich I have here assigned to tonus. 
The observations of Barcroft and his collaborators 
ave been made chiefly upon sheep at various stages 
if gestation. The fetal lambs are delivered by 
Wesarcan section and the placental circulation is main- 
ined while the mother’s body is immersed in a bath 
nut warm saline. Under these conditions, as Barcroft 
ralygmmeports, Barron has recorded the tonus of fetal lambs 
ndjmmy means of the method deseribed by Adrian for 
cjeammecording the electrical state of the muscles. “So long 
s the fetus is in its normal environment, or in a bath 
f warm saline, with the placental circulation unre- 
icted, the fetal museles are entirely devoid of tonus. 
ake the fetus out of the saline and expose its skin 
) the air; tone at once appears in its muscles, only 
pain to be abolished by replacing the embryo in the 
ath.” 
= What tonus means for the beginning of life can be 
rified by noting the crucial part that this little 
@ticed but fundamental function often plays in the 
hd of life. The condition of physical depression that 
ny follow serious physical injuries and major surgi- 
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MARSHALL AVERY HOWE 
Avery Hows, director of the New 
rk Botanical Garden, died at his home in Pleasant- 
‘i’, New York, on December 24, 1936, in his seven- 
Beth year. Scion of an old Vermont family, he was 
no at Newfane, in the southern part of that state on 
mene 6, 1867. In 1891, the year following his gradu- 
ion from the University of Vermont, he went to the 
Bversity of California as instructor of eryptogamic 
. fume 'any; there he remained for five years, devoting 
Y. Henderson, SctENcE, 83: 399, 1936. 
J. Bareroft, Setchanov. Jour. Physiol., 4: 35, 1935; 


ml. Rev., 16: 108, 1936; J. Barcroft and D. H. Bar- 
ie) Jour. Physiol, 88: 56, 1936. 
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cal operations—the state that in its extreme form is 
termed shock—has long been explained as due to 
fatigue, paralysis or some other form of failure of the 
control by the sympathetic nervous system over the 
vasoiaotor mechanism. A few investigators, includ- 
ing the writer, have refused to accept this conception ; 
but until recently we failed to offer a wholly satisfac- 
tory alternative conception. 

Now it is becoming clear that the depression lies, 
not in the sympathetic nervous system, but in the 
motor centers of the spinal cord; and that it results 
in such a depression of muscle tonus that respiratory 
metabolism and heat production are diminished, the 
blood stagnates in the tissues, the venous return to 
the heart fails, and the respiratory muscles relax until 
parts of the lungs are deflated.12 Decisive experi- 
mental evidence for this conception of postoperative 
depression and shock is afforded by the fact that a 
condition in all respects like shock can be induced 
temporarily by spinal anesthesia. This oceurs when- 
ever the anesthetic reaches, not merely the sensory 
neurones for which it is intended, but the motor 
neurones that induce muscle tonus.'* 

To summarize: At birth the motor centers of the 
spinal cord come into action. By inducing tonus in 
the musculature of the body they increase metabolism 
and heat production, and render respiration effective. 
Without muscle tonus the blood would stagnate in the 
tissues and the circulation would fail. During life 
a high tonus is a feature of vigorous health. It is 
such tonus that enables the young soldier to stand long 
at attention. The elderly man of lessened tonus can 
not stand long without fatigue. The invalid may have 


sufficient tonus to permit him to sit, but not to stand. 
The patient with a low tonus and weak after operation 
or illness can scarcely hold his head up from the pil- 
low. And, as death approaches, it is the failure of 
tonus that permits the major functions of respiration, 
circulation and metabolism to fail. 


himself particularly to studies on hepatics and marine 
algae, the plant-groups which continued to hold his 
interest for the remainder of his life, although tke 
algae received more of his attention than the hepaties 
in later years. 

In 1896 he enrolled for graduate study at Columbia 
University, where he was a fellow in 1897-98, re- 
ceived the Ph.D. degree in the latter year, and re- 
mained as curator of the herbarium until 1901. At 
Columbia he was closely associated with those who 


12 Y, Henderson, Bull. N. Y. Acad. Med., 11: 639, 1935; 
Lancet, July 27, 1935, p. 178. 


18Q, O. Schuberth, Acta Chir. Scand., 78: Suppl. 43, 
1936. 
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were engaged in the early development of the New 
York Botanical Garden, but it was not until the sum- 
mer of 1901 that he was appointed to a position on 
the Garden staff, and relinquished his curatorship at 
the university. During that summer, accompanied by 
his brother, Clifton D. Howe, and another assistant, he 
spent some time in the botanical exploration of Nova 
Scotia and Newfoundland; collecting trips for marine 
algae in subsequent seasons took him to Florida, vari- 
ous parts of the West Indies and Panama. 

He became assistant director of the New York 
Botanical Garden in 1923, and so continued until 
1935. His directorship was from October 1, 1935, 
until his death less than fifteen months later; ill health 
for much of this period interfered with his duties in 
this office, yet his appointment as director was a fitting 
climax to his thirty-five years of faithful service in 
building up this great institution. In spite of his 
failing health the end came suddenly and unexpectedly. 

He was a member of various scientific societies. 
Perhaps the earliest was the Chamisso Botanical Club, 
organized at the University of California early in 
1891, a few months before his arrival there; of this 
society he was the third president. In the summer of 
1895, while on a vacation in his home state, he was 
one of the six botanists who planned the Vermont 
Botanical Club, of which he became an original mem- 
ber when organization was effected. On January 12, 
1897, soon after his arrival in New York, he was 
elected to active membership in the Torrey Botanical 
Club; the following year he was chosen an associate 
editor and was reelected annually thereafter, with the 
exception of the years 1908-10, when he was editor- 
in-chief of the Bulletin and Memoirs of the club. 
When the Torrey Club in 1901 added a smaller 
monthly, called Torreya, to its other publications, he 
was chosen editor of the new journal and so continued 
for seven years. At other times he was secretary and 
vice-president and he had been president for nearly a 
year at the time of his death. 

In 1897, too, he became a member of the New York 
Academy of Sciences, and was soon thereafter elected 
a fellow of the academy. He was almost or quite 
continuously a member of the council from 1914, and 
was president in 1934 and 1935. His membership in 
the Botanical Society of America dated from 1899, 
and he was vice-president in 1913. The ballots for 
office in this society are cast by mail, and it was an- 
nounced at the meeting a few weeks ago in Atlantic 
City that he had been duly elected president for the 
year 1937. This final honor, alas, came too late. 

He was elected to membership in the American 
Association for the Advancement of Science in 1900, 
and became a fellow of the association in 1903. In 
1907 he joined the Sullivant Moss Society, in 1911 the 
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American Fern Society, in 1914 the American Society 
of Naturalists and within the few following years th F 
Connecticut Botanical Society. In 1919 his aln, By 
mater, the University of Vermont, conferred upon hin 
the honorary degree of Se.D. And in 1923 he wy — 
chosen as a member of the National Academy of §4. F 
ences, an honor highly esteemed by most America, ; 
scientists. 
As a worker and as a writer he was extremely pain. & 
taking and conscientious. His contributions to botgp. 
ieal literature were numerous, and a few of them wen 
sufficiently bulky to be regarded as books, althoug) 
they all formed parts of serial publications. 1h & 
earlier ones related chiefly to hepaties, the later ong & 
to marine algae, but his interest in both groups wu & 
continuous throughout his career. 
This brief outline of the life of Marshall Aven 
Howe furnishes unequivocal evidence of the high i 
esteem of his fellow-workers. Those who knew hin & 
best respected him most, and his passing leaves hi 
associates with a sense of profound loss. | 


J. H. Barnuarr 


RECENT DEATHS AND MEMORIALS §& 
Cyrus R. Crossy, professor of entomology at Cor & 
nell University, died on January 11 on his arrival in 
Rochester for the annual meeting of the New You fis 
State Horticultural Society. He was fifty-eight yean & 
old. 
Dr. Hupson Bartuey, professor of chemistry 
and pediatrics at Long Island College Hospital unti| 
his retirement with the title emeritus in 1931, died af 
January 12. He was eighty-seven years old. 


Dr. H. Corrigan, president of the 
Island College of Pharmacy and Allied Sciences, diel By 
on January 16 at the age of sixty-eight years. : 


Dr. CuarLes V. Nosack, since 1926 veterinaria 
at the New York Zoological Park, died on Janu > 
16 at the age of forty-eight years. : 

Dr. Henry consultant to i 
branch of mines and geology of the Department if “t 
Mines and Resources of Canada and acting direct 
of the National Museum, formerly director of #7 
Canadian Geological Survey, died on January 
the age of fifty-eight years. - 

Proressor Rosin an honorary fellow 
Queen’s College, Cambridge, chief entomologist of th 
Australian Commonwealth from 1928 to 1934, ™—™ 
killed in an automobile accident on January 13. 1} 
was fifty-five years old. : 

Dr. Brxvo De Vecont, professor of pathologit) 
anatomy and rector of the University of Florence, dt) 
on December 28 at the age of fifty-nine years. . 
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A in commemoration of the late Dr. W. 
 . McKim Marriott was held at the Washington Univer- 
ilma ME sity School of Medicine, St. Louis, on January 3. The 
bin FF speakers included: Chancellor George R. Throop; Dr. 
raf Hdwards A. Park, professor of medicine of the Johns 


int FS 47 ANNUAL REPORT OF THE BRITISH 
to MINISTRY OF HEALTH 

"' 2) ‘Tue annual report of the British Ministry of Health 
MM has been recently issued. The year 1935-36 was a 
- period of outstanding health records. The death rate 
"for infants under one year, at 57 per 1,000 births, and 
"deaths from tuberculosis—fewer than 30,000—were the 
"Slowest on record. The maternal mortality rate, at 
£3.93 per 1,000 births, was the lowest since 1924. 

= According to a summary in the London Times, Sir 
Pe Kingsley Wood, minister of health, said that: 


Z Perhaps the important development in public health 
" "was that more and more they were not only seeking to 
Sy prevent ill-health and disease, but were taking many 
) measures to build up actively good health in the citizens, 
"and adopting a positive policy which promoted directly 
— ‘ healthy lives and living. In other words, they were con- 
is Pycerned not only with prevention but with building. It 
ork Has a policy of building up the citizen himself. 
cals =6During the year over 250,000 expectant mothers had 
)yeattended ante-natal elinics, and increased use had been 
made of infant welfare centers. But more must be done 
=yin regard to children between one and five years of age. 
@Food wae another factor of great importance. Nearly 
©150,000 samples of food and drugs were analyzed by 
Pepublic analysts during the year. It could be said that 
/Bedulteration was disappearing, that the food supply was 
4 : generally free from harmful ingredients, and that the 
)ecustomer was getting what he was entitled to get—good 
mend wholesome food. As well as this, scientific investi- 
@ection into the nourishment of the population was being 
@earried on by the Advisory Committee on Nutrition. 
The collection of family budgets, which is part of the 
PMinistry of Labor’s investigations into the cost of living, 
a vill provide much useful information about dietaries, but 
a the Advisory Committee desired also that a number of 
Hevantitative dietary surveys should be carried out. I 
@P ave asked local authorities to make these surveys, though 
Phe cost will, of course, be borne by the ministry. 
4 A wonderful transformation had been worked in the 
rater position by the £1,000,000 grant, and so far as 
/P great industrial areas were concerned everything was 


“F ; perfectly satisfactory. There was now no danger of 
. S@Prought. Much more provision had been made for open 
Hit WepPaces, parks, recreation grounds, playing fields and swim- 


e's pools. Loans sanctioned for these purposes during 
Jp last 12 months were some £2,300,000, and in addition 
iam early 250 acres of land for purposes of this kind were 

presented to the local authorities or to the National Play- 
mg Fields Association, 
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Hopkins University School of Medicine; Dr. Alexis F. 
Hartmann, professor of pediatrics at Washington 
University, and Dr. Philip A. Shaffer, professor of 
biological chemistry and head of the department, 
Washington University School of Medicine. 


SCIENTIFIC EVENTS 


The work of preventing bad health must also be con- 
tinuously pursued. This was particularly true in con- 
nection with housing. Already some 500,000 slum dwellers 
had gone to better, more decent homes. And every month 
now between 20,000 and 25,000 other slum dwellers were 
following them into these better conditions. 

Smallpox has now been stamped out in this country. 
The one case in 1935 was the lowest recorded figure since 
1918, They hoped to see more progress made against 
cancer, which was not yet defeated. Another ‘‘ weak point 
in the armor’’ was maternal mortality, but there had 
been wonderful improvement in the last few years and 
steady improvement in the last 12 months. 

_ THE NEW YORK BOTANICAL GARDEN 

A report of the past year’s work of the New York 
Botanical Garden was presented on January 11 at the 
annual meeting of the board of managers by Dr. H. A. 
Gleason, deputy director, who is at present carrying 
on the work of Dr. Marshall A. Howe, who died on 
December 24. 

According to his report, extensive reconstruction of 
Conservatory Range No. 1 on the west side of Bronx 
Park, commenced early this year, covering approxi- 
mately two acres of ground, where thousands of exotic 
plants of decorative, botanicai and economic interest 
are kept for public display, makes this conservatory 
one of the largest public greenhouses in the world. Its 
reconstruction—which will be carried out in such a way 
that at no time will the exhibits be sacrificed—will re- 
sult in more effective showing of the collections. 

The beauty of the grounds of the Botanical Garden 
will also be enhanced by more than a thousand trees 
and shrubs which were set out during the fall and by 
800 young hemlocks which were added to the forest 
along the Bronx River. In the Thompson Memorial 
Rock Garden, one of the most frequently visited por- 
tions of the grounds, a bog area will be planted with 
special subjects this year and 7,000 heathers will be 
added to the heath planting. The new iris garden on 
the west side of the grounds will bloom for the first 
time this coming spring. Six thousand plants in 181 
varieties comprise the collection. 

Each member of the garden will receive, beginning 
this year, a subscription to Addisonia, which contains 
colored plates and deseriptions of unusual plants. 
This will be in addition to the monthly Journal and 
the other privileges of membership. 
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A memorial resolution to the late Dr. Marshall A. 
Howe, director, was adopted by the board before the 
close of the meeting, as well as a resolution honoring 
Dr. Lewis Rutherfurd Morris, a member of the board 
who died toward the end of the year. 

Henry W. De Forest, who has been president of the 
garden since 1928, was reelected, and Henry De Forest 
Baldwin was reelected vice-president. 


ANNUAL REPORT OF THE SECRETARY OF 
THE SMITHSONIAN INSTITUTION 

In the annual report for 1936 of Dr. Charles G. 
Abbot, secretary of the Smithsonian Institution, which 
has now appeared, he points out that results have been 
especially encouraging in two fields—the correlation of 
solar radiation with the weather and the study of the 
effects of light on plant growth. One was the ap- 
parent proof that short-interval changes of the heat 
output of the sun, such as run their courses in a few 
days, are of major influence on the weather for the 
ensuing two weeks or more. Investigators of the 
U. S. Weather Bureau have agreed with him, Dr. 
Abbot reported, that investigation of this effect offers 
reasonable promise of a method of forecasting some 
features of the weather for two weeks or more in 
advance. Progress also was reported by Dr. Abbot 
in the development of his 23-year-cycle weather hy- 
pothesis. While much more work must be done in 
working out the details, he states that certain large 
and prolonged features, like the great drought in the 
Northwest, seem to be clearly predictable. Another 
development has been the working out of a sensitive 
and quick-acting spectroscopic method for measuring 
carbon dioxide in the air. By this method the respira- 
tion and carbon dioxide assimilation of a single grain 
of wheat in its germination is readily observed. 

Nearly half a million specimens were added to the 
collections of the National Museum, mostly as gifts 
or from Smithsonian expeditions. One of these was 
the Richard K. Peck collection of ethnological material 
from the Negritos and Papuans of Dutch New Guinea, 
the Dyaks of Borneo and the Jivaro of Ecuador. In 
biology there was an accession of 465 mammals from 
Asia, Africa and South America, obtained by exchange 
with the Field Museum of Natural History. In 
geology a collection of Chilean minerals, including 
six new varieties, was obtained. The airplane Winnie 
Mae, flown by Post and Gatty around the world, was 
added to the arts and industries collection. : 

The Bureau of American Ethnology continued its 
researches at the recently discovered site of Folsom 
man in Colorado, the earliest known human settlement 
in North America. Archeological discoveries were 
made in Honduras by a joint Smithsonian-Peabody 
Museum expedition. A culture level was found that 


is apparently ancestral to that of the Maya. Amon : 
ethnological investigations were studies of the Timuey 
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and the Indians of Hudson’s Bay, Canada, the Missin fom 
Indians of California, the Shoshone, Bannock yj 0 
Gosiute of Utah, Nevada and Idaho and the Troqueis | 


of Canada. 


The Smithsonian’s International Exchange Sery, 


acts as the official United States agency for the «. 


change of scientific publications with foreign coy, § 


tries. During the past year this exchange involved thy 


handling of over half a million packages. 
At the National Zoological Park the outstandiy 


event of the year was the beginning of constructiq | 
of three new buildings under a grant from the Pub & ‘ 
Works Administration. These are a building fy 9 


small mammals and great apes; one for elephank § 


rhinoceroses and hippopotamuses, and a new wing fx [| 


the bird house. Over two million visitors went to th 
park during the year, including groups from 5) 
schools. 


The Smithsonian Astrophysical Observatory co. 
tinued to record the variations in the sun’s heat at it ; : 


three mountain stations, in California, Chile ani 


Egypt. A new method of distinguishing unfavorabk 
sky conditions was developed during the year, whid i) 


will lead to even greater aceuracy in measuring th 


sun’s variability. 


Besides the usual scientific publications, a week) & 


radio broadeast on the activities of the institutin fy 
has been put on the air by the Office of Education 1B] 
cooperation with the National Broadcasting Compa. 


THE CHARLES HAYDEN FOUNDATION 


THE late Charles Hayden, of New York City, ki 
his entire estate, estimated at about $50,000,000, wile 
the exception of several specific bequests, to establisi | 4 
The Charles Hayden Foundation for the education ( 
boys and young men and the advancement of thai @ 
“moral, mental and physical well-being,” and for othe 79 


purposes. 
A gift of $1,000,000 is made to his alma mater, tit 


Massachusetts Institute of Technology, and 
bequests amounting to $647,000 to various friends. 4B 


trust fund of two million dollars is left to his broth 


Josiah Willard Hayden, of Boston; a $500,000 tri 


fund to a friend, and three other small trusts i 4 


friends and employees are established. In each 


the principal of these trusts reverts eventually to a 


foundation. 


The objects of the foundation are given as follow 7 


1.—To assist needy boys and young men. 


2.—To assist in charitable and public educational PF : 


poses for the moral, mental, physical and intellectual Vf q 


being, uplifting and upbuilding of boys and young ™F j 


of this country. 
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3-—To found or provide scholarships for deserving 
1¢y mE «boys and young men in this country, and for graduates 
si, ME or undergraduates of colleges, and to assist them in at- 
a tending any educational institution in this country or 
. abroad. 
Row 


4.—To assist in or to found, equip and provide for the 
maintenance of institutions or associations for the ad- 


vie yancement of learning in this country. 


a 5,—To assist, build, equip and maintain gymnasia, 
ou clubs and recreation centers in this country for the train- 
th [em ing of boys and young men. 


j 6.—To assist, and to receive, hold, administer and dis- 

i a pose of property to or for the benefit of any university, 
' college, school or other institution for the advancement 

of learning or of any branch or department thereof, or 


se for the benefit of any hospital or of any branch or de- 
partment thereof. 

fy fee Mr. Hayden placed no restrictions upon the use of 
‘pf the principal of his estate, but he did request that the 


=) 4 greater part of the principle be so conserved that the 
© benefits of the foundation might be extended to future 
con generations. 
tise “In the disposition of income and such principal as 
anime need be,” he wrote, “preference shall be given to the 
abe fee furtherance of the foregoing objects within the City 
hich fe of New York and the City of Boston, but nothing con- 
te [eae tained herein shall be construed to prevent the aiding 
|» of such activities anywhere else in this country.” 


THE WASHINGTON AWARD 
i » Tue Washington Award Commission has voted to 
ny |» confer the 1937 award on Dr. Frederick Gardner Cot- 


>» trell, of Washington, D. C., who was formerly director 
N fF | of the U. S. Bureau of Mines and director of the 
iif a Fixed Nitrogen Laboratory of the U. S. Department 
vite ae Of Agriculture. Dr. Cottrell is known for his work 
ifm 2 helium production, in nitrogen fixation, for his 
1m Processes of cleansing gases of dust and dirt by elec- 
bei trical precipitation and for research in petroleum 
the technology. The award has been made for his “social 
| \sion in dedicating to the perpetuation of research 
tie the rewards of his achievements in science and engi- 
item eering.” He is the fourteenth American engineer to 
{Me receive the award since it was founded in 1916 by 
Watson Alvord, of Chicago. 
"(CF The annual Washington Award, an honor conferred 
ih “on a brother engineer by his fellows for accomplish- 
{ ments which pre-eminently promote the happiness, 
and well-being of humanity,” is administered 
4 by the Western Society of Engineers in cooperation 
Hyth the American Society of Civil Engineers, the 
American Institute of Mining and Metallurgical En- 
yePmeers, the American Society of Mechanical Engi- 
and the American Institute of Electrical Engi- 
y's. The tangible symbol of the award is a bronze 
Pee? lsque mounted in marble. This will be presented 
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formally to Dr. Cottrell at a dinner on February 23. 
Those who have received the Washington Award 
sinee its foundation are as follows: 


1919—Herbert C. Hoover, ‘‘for his preeminent services 
in behalf of the public welfare.’’ 

1922—Robert W. Hunt, ‘‘for his pioneer work in the 
development of the steel industry and for a life devoted 
to the advancement of the engineering profession.’’ 

1923—Arthur N. Talbot, ‘‘ for his life work as student 
and teacher, investigator and writer and for his enduring 
contribution to the science of engineering.’’ 

1925—Jonas Waldo Smith, ‘‘for the rare combination 
of vision, technical skill, administrative ability and coura- 
geous leadership in engineering.’’ 

1926—John Watson Alvord, ‘‘for his pioneer work in 
developing the fundamental principles of public utility 
valuation and his marked contributions to sanitary 
science. ’’ 

1927—Orville Wright, ‘‘for fundamental scientific re- 
search and resultant successful airplane flight.’’ 

1928—Michael Idvorsky Pupin, ‘‘ for devotion to scien- 
tifie research leading to inventions which have materially 
aided the development of long-distance telephony and 
radio broadcasting. ’’ 

1929—Bion Joseph Arnold, ‘‘for pioneering work in 
the engineering and economics of electrical transporta- 
tion.’’ 

1930—Mortimer E. Cooley, ‘‘for vision and construc- 
tive leadership in the education of the engineer.’’ 

1931—Ralph Modjeska, ‘‘ for his contribution to trans- 
portation through superior skill and courage in bridge 
design and construction.’’ 

1932—-William David Coolidge, ‘‘for his scientific 
spirit and achievement in developing ductile tungsten and 
the modern x-ray tube.’’ 

1935—Ambrose Swasey, ‘‘for his distinguished con- 
tributions as a builder of instruments, institutions and 
men.’? 

1936—Charles Franklin Kettering, ‘‘for his high 
achievements in guiding industrial research toward the 
greater comfort, happiness and safety of mankind in the 
home and on the highway.’’ 


THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS 


New officers of the American Society of Civil Engi- 
neers who take office at the eighty-fourth annual meet- 
ing of the society being held in New York from Jan- 
uary 20 to 23 are as follows: | 


Louis C. Hill, consulting civil engineer, of Los Angeles, 
Calif., president, succeeding Dr. Daniel W. Mead, pro- 
fessor emeritus, hydraulic and sanitary engineering, Uni- 
versity of Wisconsin; Commander Lyle F. Bellinger, 
U. 8. Navy (retired), vice-president, succeeding Colonel 
D. H. Sawyer, Washington, D. C.; Roy C. Gowdy, Den- 
ver, vice-president, succeeding Professor Henry E. Riggs, 
University of Michigan. New directors are: Colonel 
William J. Shea and Enoch R. Needles, New York; 
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Arthur W. Dean, Boston, Mass.; Dean Roland P. Davis, 
College of Engineering, West Virginia University; T. 
Keith Legaré, Columbia, 8. C., and Thomas E, Stanton, 
Jr., Sacramento, Calif. 


Medals will be presented for distinguished work in 
the field of civil engineering as follows: 


Dr. Arthur Newell Talbot, professor emeritus of engi- 
neering at the University of Illinois, the John Fritz 
Medal. 

Dr. Daniel W. Mead, of Madison, Wis., the Norman 
Medal, for a report on the St. Lawrence water-power de- 
velopment. 

Wilbur M. Wilson, research professor at the University 


SCIENTIFIC NOTES AND NEWS 


Fo.tutowi1ne the Harvard Tercentenary the French 
Government conferred membership in the Legion of 
Honor with the rank of commander on President 
James Bryant Conant. Professor George D. Birkhoff, 
Professor Julian L. Coolidge, Professor James B. 
Munn and Jerome D. Green, director of the tercen- 
tenary, have been promoted from the rank of chevalier 
to that of officer of the legion. The rank of chevalier 
has been conferred on Professors Bliss Perry, Edward 
B. Hill, Edward W. Forbes, Roger Bigelow Merriman, 
Ralph Barton Perry, Edward A. Whitney, Kerneth 
J. Conant and George Harold Edgell. 


Dr. Custis Lee HAtt, assistant professor of ortho- 
pedie surgery in the George Washington University 
School of Medicine, Washington, D. C., was presented 
on January 4 with the first Citizens’ Service Award 
for 1936. The cup, which will be awarded annually 
to the citizen who is considered to have rendered the 
most unselfish service to the whole community, is pro- 
vided by the Washington Times; the recipient is 
selected by a representative citizens’ committee. Dr. 
Hall was chosen for his work among erippled children 
and adults. 


THE $1,000 prize and bronze medal of Eli Lilly 
and Company was presented on December 29 at the 
Indianapelis meeting of the Society of American Bac- 
teriologists to Dr. Harry Eagle, of the Johns Hopkins 
Hospital, for research on immunity to various dis- 
eases, notably syphilis. The prize is awarded by a 
committee of the Society of American Bacteriologists, 
the American Association of Immunologists and the 
American Society for Experimental Pathology. 


Dr. Leroy M. S. Miner, dean of the Harvard 
Dental School and president of the American Dental 
Association, received a medallion “in recognition of 
outstanding service of benefit to dentistry during the 
past year” at the annual convention of the dental 
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of Illinois, the J. James R. Croes Prize, for the secon, 
best report. 

A. V. Karpov, of the Aluminum Company of America, 
Pittsburgh, and R. L. Tempiin, chief test engineer 
the same company, the Thomas Fitch Rowland Prize, fq, 
a report on construction work. 

Paul Baumann, chief engineer of the Los Angela 
County Flood Control district, the James Laurie Prize 
for a report on sheetpile bulkheads. 

Clinton Morse, of Balboa Heights, Canal Zone, ti 
Collingwood Prize, for a report on engineering work, 

Honorary membership will be conferred on Alex Dov, 
of Detroit; G. H. Duggen, of Montreal; Robert Hog. & 
mann, of Cleveland; J. B. Lippincott, of Los Angels —F 
and J. A. L. Waddell, of New York. 


fraternity, Alpha Omega, held in Boston from Decem. 
ber 29 to 31. 


Davip OBERLE has been awarded the annul 
research prize of the Kansas State College Chapter of 
the Society of Sigma Xi for his work on “The Inf. & 
ence of Leaf to Fruit Ratios on the Photosynthetic & 
Activity of York and Livland Apple Leaves.” Thi & 
prize is awarded annually by the society to a graduate & 
student at Kansas State College who makes the mot & 
significant scientific contribution during the year. 


THE Melchett Medal of the Institute of Fuel, Lo- 
don, has been awarded to Dr. Franz Fischer, directo F 
of the Kaiser Wilhelm Institute for Coal Research FF 


James G. K. Jr., of Asheville, N. C., ha 
been elected president of the American Forestry Ass & 
ciation, succeeding Dr. Henry S. Graves, dean of th F 
Yale Forest School and formerly chief of the Fore F 
Service, who retired on December 31. At the sam 
time the association announced the election of fof 
new directors: Karl T. Frederick, of New York, pre: FF 
dent of the New York State Conservation Council, ti F 
serve for five years; Joseph H. Pratt, of Washingt. f= 
D. C., formerly president of the Southern Forest F 
Congress, to serve for two years; Wilbur K. Thoma > 
of Philadelphia, executive secretary of the Carl 
Memorial Foundation, to serve for two years; a/ 4 
Wallace W. Atwood, president of Clark Universi!) 
and formerly president of the National Parks Associ P79 
tion, to serve for one year. Dr. Graves was elected ff 
serve as a director for a period of five years, and D!h@ 
John C. Merriam, president of the Carnegie Insti (7 
tion of Washington, was reelected to serve for '} 
five-year period. 4 

Dr. RAYMOND W. WaGGONER, associate professor "| 7% 
neurology at the University of Michigan Medi#|@ 
School, who was recently made director of the St") 
Psychopathic Hospital, has been promoted to 4 P™) | 
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fessorship and has been made director of the depart- 


ment of psychiatry. 
tic, traveling fellowship in geology has been 
t of Bm awarded by Harvard University to Fred B. Phleger, 
dae a Jr, of Glendale, Calif., a graduate of the University 
gels : of Southern California ‘aed of the California Institute 
rine, of Technology. 
Tue departments of botany of Cornell University 
y the and of the Ohio State University have arranged an 
: [i exchange of instructors for the spring term of the 
"current academic year. Dr. E. M. Palmquist, of 
1 B® Cornell University, and Dr. C. E. Taft, of the Ohio 
~_ "> State University, have been selected for the exchange. 
©) Both instructors will be engaged in the teaching of 
Mceneral botany in the large elementary courses. 

Dr. LAWRENCE GAHAGAN has resigned from an 
con. essistant professorship of psychology in the Univer- 
/@ sity of California at Los Angeles in order to take up 

study of medicine. 
Dr. Lanceror Hoosen, professor of social biology 
Hin the University of London, has been appointed 
‘het Wome Regius professor of natural history in the University 


This fue! Aberdeen in place of Professor James *8 Ritchie, who 


mot Dr. Joun Regius professor of physic 
. "in the University of Cambridge, has been elected to a 
Lov Professorial fellowship at Gonville and Caius College. 
rector Dr. Witt1am Bown, chief of the division of geodesy 
sarc. the U. S. Coast and Geodetic Survey, who will be 
id psixty-five years old next May, has retired. He joined 

Asso Aa he survey in 1895 as a field engineer. 

of th Pom Dr. Atonzo E. Tayxor, director of the Food Re- 
‘ores amsearch Institute at Stanford University since 1921, has 
appointed chairman of the research committee of 
eeneral Mills, Inc., Minneapolis. 

pre Dr. Mortey A. head of the poultry depart- 
cil, ) Fament of the University of Maryland, has been elected 
igtol, msecretary of the Industry Committee of the seventh 
rest!! Bgtriennial World’s Poultry Congress, that will be held 
°r the first time in the United States in 1939. 

Roosgvet sent to the Senate on Janu- 
: ir Pry 11 the nomination of Charles Edison, of New Jer- 
ar /P°y; son of Thomas A. Edison, to be Assistant Secre- 

ted vl ary of the Navy. 

id Dr Frank A. ARNOLD has been appointed managing 
nstitt: aa lirector of the Technical Press of the RCA Institutes, 
for ip amee®: «He will direct the publication of the RCA Re- 


: y'e, a quarterly journal of radio progress. 


Dr. Joun H. GEROULD, who is on leave of absence 
om Dartmouth College, will be at the Imperial Col- 


ge of Tropical Agriculture, Trinidad, from February 
until April 15, 1937. 
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LLEWELYN WILLIAMS, assistant curator of economic 
botany at the Field Museum, Chicago, left early in 
January on an expedition of several months in south- 
ern Mexico to obtain general botanical collections for 
the museum. The expedition was made possible 
through cooperation extended by F. J. Riker, president 
of Maderas Tropicales, South America, a division of 
the Ozark Corporation, Detroit. Work will be concen- 
trated on the Isthmus of Tehuantepec, especially in 
the region of Minatitlan, in the state of Vera Cruz. 


Sm Husert WILKINS, the Arctic explorer, returned 
to England, after visiting the United States, on Janu- 
ary 3. He hopes to raise £10,000 there to complete the 
sum needed to construct the submarine in which he 
intends to cross the Arctic under the ice. He has 
already received the sum of £25,000 towards the cost. 


Miss L. E. CHEESMAN has returned to England after 
a year’s absence, during which she made a collecting 
expedition to Dutch New Guinea to obtain specimens 
for a research into the insect fauna of the Cyclops 
Mountains and to collect scientific material for the 
British Museum of Natural History. 


THE Gehrmann lectures of the College of Medicine . 
of the University of Illinois will be delivered on Janu- 
ary 25, 26 and 27 by Dr. Thomas Parran, Surgeon 
General, U. S. Public Health Service. The subjects 
of the individual lectures are: “Health as a Factor in 
Social Security,” “Industrial Hygiene” and “Syphilis.” 


Dr. Eumer V. McCotuum, professor and head of 
the department of biochemistry at the Johns Hopkins 
University School of Hygiene and Publie Health, will 
deliver at Detroit on February 15 and 16 the annual 
Beaumont Lectures of the Wayne County Medical 
Society. His subject is “Recent Advances in the Field 
of Nutritional Research.” 


THE address at the fall initiation meeting of the 
Ohio State University Chapter of the Society of the 
Sigma Xi was on December 7 delivered by Dr. Lau- 
rence H. Snyder, professor of zoology. His subject 
was “Questions and Answers.” 


THE two hundred and twelfth regular meeting of 
the American Physical Society will be held on Friday 
and Saturday, February 19 and 20, at Chapel Hill and 
Durham, N. C., in affiliation with the Southeastern 
Section of the American Physical Society and the 
American Association of Physics Teachers.. Other 
meetings for the current season are as follows: Wash- 
ington, D. C., April 29 to May 1; Pacifie Coast, time 
and place not yet decided; Madison, Wis., June 22 
and 23. 


Aw International Congress on Hepatic Insufficiency 
and Liver Diseases is to be held at Vichy, France, on 


= 
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September 16, 17 and 18. Dr. Anthony Bassler is 
the chairman of the American committee of the con- 
gress. The American group will present papers on 
“The Relation of Hepatic Insufficiency to General 
Nutrition and Especially to the Nervous System.” 
Those taking part are Dr. Anthony Bassler, New York; 
Dr. Hyman I. Goldstein, Camden, N. J.; Dr. Andrew 
C.-Ivy, professor of physiology and pharmacology, 
Northwestern University Medical School; Dr. Lathan 
A. Crandall, Jr., Chicago, and Dr. Norman W. Elton, 
Reading, Pa. This congress will follow the second 
International Congress on Gastroenterology, which 
meets at Paris on September 13, 14 and 15. 


A Unirep Press dispatch from Moscow reports that 
three hundred and sixty-nine foreign geologists, repre- 
senting forty-six countries, have signified a desire to 
participate in the International Congress of Geology 
to be held in Moscow this summer. Most of the par- 
ticipants—one hundred and thirty-six—will go from 
the United States. The desire to attend was reported 
also by thirty-three English, twenty-six French, twenty 
German and sixteen Spanish geologists and by a num- 
ber of geologists from Italy, Switzerland and other 
countries. It is reported that the program will in- 
elude a hundred and fifty papers by foreigners and 
about two hundred and fifty papers by Russian 
geologists. 

Tue fourth International Grassland Congress will 
be held in Great Britain in July under the presidency 
of Professor R. G. Stapledon, director of the Welsh 
Plant Breeding Station and the Imperial Bureau for 
Herbage Plants, Aberystwyth. Delegates will attend 
from Great Britain, the Britis: Dominions and Col- 
onies, the United States and numerous other countries. 
The paper-reading sessions will be held in Aber- 
ystwyth from July 13 to 19, but participants will be 
able to join in a tour of centers of grassland interest 
and selected farms both before and after these sessions. 
Delegates will be able to choose one of a number of 
options to take part in the whole congress or certain 
sections of it. Special addresses will be given on 
certain evenings at Oxford, Cirencester, Aberystwyth 
and Neweastle. The paper-reading sessions to be held 
in Aberystwyth will be divided into three plenary and 
two sectionalized sessions. The latter will deal with 
numerous aspects of the grassland problem, including 
ecology, pasture and range management, seed mix- 


tures, plant breeding, genetics and seed production, — 


manures and fertilizers, nutritive value of pastures, 
fodder conservation and grassland economics. 


Tue first International Conference on Fever 
Therapy will be held at Columbia University College 
of Physicians and Surgeons, New York, from March 
29 to 31. The program is divided into four parts 
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with committees in charge as follows: physiology, 
pathology and methods of production of fever, Dy, 
Frank W. Hartman, Detroit, chairman, and Charlg 
A. Doan, Columbus, Ohio, secretary of the committe. 
miscellaneous diseases treated by fever therapy, Dn 
Clarence A. Neymann, Chicago, chairman, and Fray; 
H. Krusen, Rochester, Minn., secretary ; syphilis, Dry, 
Walter M. Simpson, Dayton, Ohio, chairman, ay F 
Leland E. Hinsie, New York, secretary; gonorrhea, 
Drs. Stafford L. Warren, chairman, and Charles \ 
Carpenter, secretary, Rochester, N. Y. 


An exhibit from the Carnegie Institution of Was. © 
ington was opened at the Museum of Science anj & 
Industry, New York City, on the evening of Januar & 
14, with a preview for trustees of the museum, scien. 
tific men, engineers and other invited guests. The gw. & 
hibition shows among other things research in the cx. § 
ploration of the earth’s high atmosphere with radi B 
waves; the present-day Maya Indians of Yucatan: 
pinocytosis, the drinking of fluids by cells; the mard & 
of forests in response to changing climate; new factox & 
in animal metabolism, the formation of copper ora, & 
ete. There will be moving exhibits, motion pictures, J 
lectures, transparencies, etc. 

THe Museum of Natural History of Syracuse Uni F 
versity, containing large and valuable scienti‘c colle. & 
tions, was destroyed by fire which swept the top floor § 
of Lyman Hall, housing the university’s natural si- 
ence laboratories, on January 1. The damage is esi: § 
mated at $450,000. The fire first was observed in the 


office of Dr. Ernest Reed, head of the department oF” 
botany, who is in Venezuela on a scientific expedition 


In the museum were specimens of the university’s fis F 


Andean expedition, including stuffed animals, rock fF | 
and geological specimens; collections from Venezuela 
expeditions; fifty or more rare plants as yet unident: F 
fied; a collection of Mayan and Aztee idols; the wif 
versity collection of African mammal horns, valu § 


at $2,000, a recent purchase; a collection of mineral, § 
valued at $20,000; complete “file” of mounted biti ft 
of this locality; a set of miniature African mammil § 
from the American Museum of Natural History; '§ 
collection of carved pieces of South Sea Island ivor F 
taxidermy equipment, microscopes and stereoptita 
slides; letter and manuscript files; a collection “ff 


shells; an “almost priceless” collection of first editiot 
deseribing the natural history of New York Stal }™9 


three large skeletons of extinct reptiles. 
Ar the annual meeting held at Atlantic City "F 


December 30, 1936, the Genetics Society of Ameri) 
passed the following resolution: “The Genetics 


ciety of America records its regret that it appears 
possible to hold the meeting of the Seventh Interlty 
tional Congress of Genetics in the summer of 193/ *[ 
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SF »Janned; and in view of the importance of maintain- 
Drs 4 ing friendly contact among the geneticists of all coun- 
D® tries through regular international congresses it urges 


al SAN DIEGAN ALLIGATOR LIZARD AND 
he, THE BLACK WIDOW SPIDER 


"= Towarp the end of 1935, or early in 1936, local 
: newspapers carried several accounts of a contemplated 
troduction of Bufo marinus to California, to act as 
EM; biological control of the black widow spider, Latro- 
Se dectus mactans. That such an attempt might actually 
Hhe made seems possible, owing to the scare notices 
which periodically appear in California, claiming that 
dangerous spider is on the increase. 
= While considering the feasibility of introducing this 
oad and the dangers attendant upon such a procedure, 
emit seems proper to visualize it and its manners of at- 
Mtacking a spider. To one knowing something of the 
' Behabits of the black widow, such a contemplation con- 
Sajures up a picture of a robust toad squeezing into 
Pteracks under boards and stones, crawling up the stud- 
Uni: F@ding in garages and homes, clambering into dense 


lle: Hwshrubs and hedges, leaping nimbly into the air to pick 
floor Se Gathe spiders from the center of their webs, and in other 
] se i : ways behaving in a manner not at all compatible with 
est: temperaments and capabilities. The few spi- 
n the Bers found wandering about on the grounds and ac- 
nt of Beessible to the toads would be so small in number as to 
itioa. Form only an ineonsiderable percentage of the whole 
firs Seep opulation. 
rock After giving some study to the problem of a possible 
Pative predator it appeared highly probable that the 
dent: Pepabits of the San Diegan alligator lizard, Gerrhonotus 
ulticarinatus webbii, in southern California, and 
valued subspecies elsewhere in the state, would bring 
er ais reptile into close contact with the spiders. This 
birt i zard, on close study, also appeared to be the only 
mii Bimal with a habitat approximating that of the black 
Ty; 
vor’ Bom It was hoped that a study of stomach content might 
~~ ’ 4 rnish evidence in support of the theory that the 
ee ard is an important predator on the spiders, but 
Sti 's obvious that only by very remote chance would 
"yee find even the chelicerae in the digestive tract of 
Pee lizard. Adult spiders, in spite of all the alarms, 
ity “eamre too scarce to form an important element in the 
merit meet of Gerrhonotus. 
es SxS Although studies in food habits carried on with 
irs ptive specimens are, or should be, considered subject 


MP serious questioning (as witness our desert tortoise, 
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that the International Committee arrange for holding 
the Seventh International Congress at the earliest 
practicable time.” 


DISCUSSION 


Gopherus agassizii, eating cheese, apples, bananas and 
lettuce in captivity), in this case, the method appeared 
our only hope of obtaining any light on the problems 
under scrutiny. 

Although more work on this problem will be under- 
taken during the coming year, it is not believed that 
anything but confirmation of our initial results will be 
forthcoming. In the early attempts, it was found that 
the female spiders of any size were eagerly consumed 
by Gerrhonotus, and that all healthy and active speci- 
mens fed readily. This, in itself, might not be signifi- 
cant, but in view of the repeatedly observed response 
of the lizard to the egg saes of the spider, it is be- 
lieved that this lizard may be the chief vertebrate 
enemy of the black widow. Every egg sac, whether 
containing eggs or young, when placed in the lizard’s 
cage, was consumed. The lizard often showed an 
almost immediate response to the presence of such 
an inanimate object and would swallow the entire 
sac as well as the contents. Such behavior is par- 
ticularly significant to any one who is familiar with 
these lizards, since they will be aware that this spe- 
cies is ordinarily responsive only to moving objects 
and that this feeding habit is therefore particularly 
significant. After conducting the feeding experiments 
with Gerrhonotus, a specimen of Sceloporus occiden- 
talis biseriatus was given an opportunity to feed, 
and the spider was taken with great readiness. It 
is probable that many other species of lizards would 
likewise do so, but it is highly improbable that any 
of them would be as important an enemy of the 
spider as Gerrhonotus, owing to the fact that none 
of them fits as neatly into the requisite habitat. It 
is only a remote chance that our other species of 
lizards would figure as controls of the black widow. 

As has been previously stated, it is commonly re- 
ported that the black widow spider is on the increase in 
southern California, and there has been much informal 
discussion of the subject. That there has been a total 
increase is entirely probable, since every new building, 
at least those erected in open country, should furnish 
more sanctuary than would the same area without a 
house. Most of the claimants for the increasing abun- 
dance theory seem to believe that there has been not 
only a general increase, but an actual increase in the 
density of the population within the habitat as well as 
in total numbers. 
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Since there are no population counts compiled at 
any time in the past, there can be no satisfactory 
method of comparing conditions of ten or twenty years 
ago with the present; therefore, there can be no solu- 
tion to this phase of the problem. Theoretically, how- 
ever, any decrease in the number of parasites and pred- 
ators would result in an increase in the density of 
population, irrespective of increase in available areas. 
If there has been no decrease in parasite effectiveness, 
but if there has been a reduction in the number of 
effective predators, we would expect that there might 
be an actual temporary increase in the density of the 
spider population, which would continue until the 
additional food supply made available to the parasite 
would act on the population of these organisms, accel- 
erating their rate of increase to meet the newly created 
opportunity for multiplication. That we may be in a 
stage where there are more spiders available and where 
the parasites have not yet increased to their maximum 
numbers seems entirely possible. 

So far as one may judge, all gardeners, amateur and 
professional, are 99.9 per cent. antagonistic to all rep- 
tiles, and the unfortunately snake-like Gerrhonotus is 
apparently particularly obnoxious to these active out- 
door people. Although the above percentage may not 
be exact, at least one seldom hears of any evidence indi- 
eating a friendly attitude on the part of the non-herpe- 
tologist to this lizard. Unfortunately, even though the 
gardeners might be amenable to a herpetological con- 
version, the clean, cultural methods involved in garden- 
ing and cultivation of the ground are both inimical to 
an increase in the number of lizards. Another factor 
which may have a bearing on numbers of these useful 
animals is the predatory skill of our domestic eat. 
Although our spiders are so much feared and although 
the lizards may be an important control device, it is 
not believed that even though ‘this information is dis- 
seminated there will be any marked shift in the choice 
of pets, at least not on the part of those who, at least 
since Darwin’s time, have enjoyed the company of cats. 
In the writer’s own experience, cats are serious enemies 
of this as well as other species of lizards. Again, in 
the writer’s experience, it appears to be probable that 
the protection and introduction of Gerrhonotus will 
result in a decreasing population of the black widow 
spider. Too many uncontrolled factors enter into the 
present discussion, but it might be mentioned here that 
five years ago the writer’s house was thoroughly popu- 
lar with black widow spiders. An effort to reduce their 
numbers made little impression on the population. At 
the same time, however, an effort was being made to 
increase the.numbers of the San Diegan alligator 
lizard. Individuals of this species were introduced 
onto the place; cats were carefully driven away; and 
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clean cultural methods were not employed. Asa result 
the population of the alligator lizard increased ¢op. 
siderably. Five years later, when spiders were needej 
for the present experiment, it was found that the black 
widow was extremely searce; hardly any specimens 
could be found on the writer’s property. That this 
may have been due to an increase in the number of 
parasites is recognized; but it may also have been dy 
to the presence of an unusually large number of (err. 
honotus. Particularly significant is the fact that jy 
the garage, where spiders were particularly abundant, 
Gerrhonotus was repeatedly found climbing abou 
within the building, even as high as the top of the 
garage door, approximately eight feet from the 
ground. Here the lizard would lie in the narrow space 
between the top of the door and the lintel, where occa. 
sionally they were crushed by the closing of the doors, 
Although the evidence in this ease is circumstantial, 


it appears probable that the friendly protection ani & 


encouragement of the San Diegan alligator lizard 
and, incidentally, the elimination of cats, might be of 
considerable benefit to the population of southen 
California. 
Raymonp B. Cow zs 
UNIVERSITY OF CALIFORNIA 
AT Los ANGELES 


NOTES ON THE DISTRIBUTION OF THE 
BLACK WIDOW SPIDER 


In Donald C. Lowrie’s note in Science for Noven- Jem 


ber 13, 1936, “New Localities for the Black Widow 
Spider,” Minnesota, Iowa, Virginia, Delaware, New 
Jersey, Connecticut, Rhode Island and Vermont ar 
listed as the only states from which this spider has not 
been officially recorded. 


However, it may be noted that this spider must be i ; 
fairly prevalent all over the state of Virginia, as statel 


by G. W. Jeffers in Science for December 11, 1936, 


and has been recorded by Anderson and Walker, (.2 


Willey? and W. J. Schoene,’ as well as noted in the 


article by C. E. Burt in the Journal of the Kansis E 


Entomological Society (8: 4, 117, 1935). 


In addition this spider has been reeorded from Ner a 


Jersey by C. H. Headlee* in 1935, from Connectictt 


by W. E. Britton® in 1935 and from Rhode Island by Ji 


A. E. Stene® in 1936. 


H. L. Bailey informs me that this spider has bea B@. 


collected in Springfield, Vermont, in the fall of 1% 


(identification verified by C. R. Crosby, of Cornell # 


1L, D. Anderson and H. G. Walker, Bulletin, U. 8. De 


partment of Agriculture, Bureau of Entomology and Pat" 4 


Quarantine, Insect Pest Survey, 12: 404, 1932. 
2C. R. Willey, ibid., 14: 9, 296, 1934. 
3 W. J. Schoene, ibid., 15: 7, 359, 1935. 
40. H. Headlee, ibid., 15: 8, 389, 1935. 
5 W. E. Britton, ibid., 15: 6, 318, 1935. 
6 A. E. Stene, ibid., 16: 6, 306, 1936. 
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University). Also Paul L. Rice, of the Delaware Agri- 
cultural Experiment Station, states that he and Donald 
MacCreary have frequently observed this spider near 
Camden and Wilmingtor in the fall of 1936. 

Letters from Clarence E. Mickel, of Minnesota, and 
C. J. Drake and H. E. Jaques, of Iowa, report that 
they have no records of this spider having been found 
in their states, but that it probably occurs there. Thus 
Minnesota and Iowa are the only states from which 
this spider had not been recorded. 

L. D. ANDERSON 
H. G. Wanker 
VIRGINIA TRUCK EXPERIMENT 
NorFOLK, VA. 


WESTERN HIGHWAY HAZARD FOR 
JACK RABBITS 

S Wie passing over the highways of Idaho one is 
nd [usually impressed by the great number of jack rabbits 
nl [which have been killed by automobiles. On November 
t 17, 1936, the writers passed through the Hagerman 
Valley, where dead jack rabbits were especially numer- 
2 ous along the highway, and a count of dead rabbits 
EP ithe following day showed that 154 had been killed by 
Sautomobiles in three tenths of a mile. It was evident 
Meethat they had been killed within a few days, as other- 
- vise they would have been devoured by the scavenger 
and magpies. 

Be \t the point where the count was made, there was a 
Pestack of alfalfa hay in a small alfalfa field on one side 
of the road, while on the other side sagebrush extended 
Seback for miles. The fall weather had been unusually 
Nidry, so there was no green vegetation amongst the 
Pesagebrush. It therefore appears that at this place the 
Bejack rabbits had been attracted to the alfalfa and had 
met their death. 


136, A. 0. Larson 
hae D. E. Fox 
the Ja BuREAU OF ENTOMOLOGY AND 
PLANT QUARANTINE 
U. S. DEPARTMENT OF AGRICULTURE 

PROTECT DIONAEA MUSCIPULA 
Dionaeca muscipula Ellis or Venus fly-trap is not 

meetly one of the most interesting biological objects but 
2 He also a plant species that is strongly endemic. It 
938 = been reported from the environment of Wilming- 


ox, N. C., and from a few localities in South Carolina. 
See | was frequently able to visit this region, especially 
‘De Bgeround Wilmington. In many places here this plant 
mes become extinet. In fact, during the last three 
y's I was able to witness the disappearance of plants 
=e" several fields. An important reason for its dis- 
m Pearance is that a considerable part of its natural 
Babitation is being artificially drained to aid agricul- 
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ture, the result being that we find on the remaining 
land another type of vegetation which threatens the 
existence of Dionaea very distinctly, whereas, in other 
places, we observe a modification of plant asscciations, 
although Dionaea still remains. 

It would be very desirable that some typical parts 
of that interesting country should be protected before — 
it is too late. The land of that neighborhood is cheap. 
Its purchase by state or government would offer no 
objections. 


J.C. To. Upnor 
ORLANDO, FLA. 


CUSCUTA NOT A COMPLETE PARASITE 


Too often, when a false statement creeps into a book, 
it is copied and passed along. Thus it is, again and 
again, when a new text on botany appears, once more 
appears the statement that Cuscuta is a complete 
parasite devoid of chlorophyll. Though I make no 
claim to having read every American text-book on 
botany, I believe I have seen the majority of them, 
and with no exception, these state that cuscuta is 
devoid of chlorophyll. 

Dodder is a phanerogam, Convolvulaceae. Its seed 
germinates somewhat differently from others of that 
family, for it sends forth a green (protonema-like) 
filament, which runs over the surface of the ground, 
drying at the seed end as it grows, until it reaches a 
succulent host, whereon it twines and forms haustoria. 
Then its stems become somewhat brownish, but the 
areas where haustoria are functional are still quite 
green. In midsummer it blooms. Its buds also are 
quite green, its fruits very green. 

Aleoholic and ether extracts would show that the 
fruits have as much chlorophyll as any other convol- 
vulaceous plant, its buds nearly as much, its haustellate 
areas about half as much and other parts of the stem 
a little. Inasmuch as plants with little chlorophyll 
produce more carbohydrate per unit than those with 
much chlorophyll, it is quite likely that Cuseuta may 
be able to sustain itself on its own organic foods, as 
does mistletoe. Let some physiologist solve that prob- 
lem. 

Dr. Louis Knudson in a personal conversation stated 
he had grown dodder on nutrient agar unsuccessfully 
unless a green host plant was supplied. He admitted, 
however, other factors might be involved. 

Cassytha (Lauraceae), often mistaken for Cuscuta, 
has about the same relative distribution of chlorophyll. 
Cuseuta and Cassytha are green plants, even though 
they are parasites. They do contain chlorophyll, both 
alpha and beta. Strasburger states they have chloro- 
phyll. 

A. VARRELMAN 

New GARDEN 
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ACTIVITIES OF THE COMMONWEALTH 
FUND 

In its annual report for the year ending September 
30, 1936, made public on January 18, the Common- 
wealth Fund records appropriations amounting to 
$1,967,153.26, intended, in the words of its founder, 
Mrs. Stephen V. Harkness, “to do something for the 
welfare of mankind.” 

More than two thirds of the total was devoted to the 
betterment of health. Grants were made for public 
health service to rural communities, rural hospitals, 
medical education and medical research. Postgraduate 
education in medicine was emphasized, the fund believ- 
ing that such work is of major importance in improv- 
ing the quality of medical service. 

For the first time in several years a large share of 
these appropriations went to educational institutions 
in New York City. The largest of these was a condi- 
tional gift of $250,000 to the College of Physicians 
and Surgeons of Columbia University, to meet part 
of the cost of enlarging laboratory facilities at the 
Columbia-Presbyterian Medical Center for graduate 
teaching in the medical specialties. The fund also con- 
tinued to help in financing a study, sponsored by the 
New York Academy of Medicine, of medical education 
in New York hospitals. 

As part of its mental hygiene program the fund con- 
tributed to educational activities at the Babies Hos- 
pital and the New York Hospital. A similar project 
at the Chiidren’s Hospital in Boston is also being sup- 
ported by the fund. 

The fund continued to work through various chan- 
nels for the improvement of medical practice in rural 
areas, particularly in Tennessee, Mississippi and the 
northern New England states. In all, 379 scholarships 
have now been awarded to physicians for postgraduate 
study at Harvard, Tulane, Vanderbilt and other medi- 
eal schools. 

In the belief that improvement in rural medical ser- 
vice will be hastened if newly trained physicians enter 
practice in country districts, the fund offers scholar- 
ships to undergraduates in medicine at Tulane, Van- 
derbilt and Tufts. Thirty-nine scholarship holders 
have now been graduated and seven have completed 
their internships and have entered practice, in aceord- 
ance with the terms of the grant, in towns of less than 
5,000. Twelve or more well-trained young physicians 
will be ready for rural practice each year in the three 
states, Mississippi, Tennessee and Massachusetts, 
where these scholarships are offered. 

Nine years ago the fund began to build, with local 
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New York. The fund continued to share in the fight 
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cooperation, small general hospitals in country 
munities. After six had been completed, the depre. 
sion interrupted the building program, but this ha 
now been resumed. The seventh hospital, in King 
port, Tennessee, has been open a year and more tha, im 
5,000 persons in a population of approximately 21,(jj 4 
have already subscribed to a prepayment plan entitling 
the subscriber to free hospital care or a discount » i 
hospital charges. An eighth hospital is nearing con. JE 
pletion in Tupelo, Mississippi, and a ninth has ben J 
awarded to Ada, Oklahoma. 
During the past year state health department se. 
vice has been emphasized as the best means of improy. 
ing local health work. In Tennessee, Mississippi ani 
Massachusetts traveling units have worked under stat: i 
auspices to supervise and strengthen iocal health &. 
partments or to deal with particular health problens ii 
such as communicable disease and tuberculosis. Th i 
fund has also helped to finance the development i & 
health departments in two counties in Tennessee, tw Ii 
counties in Mississippi and two town-unions in Ma 
sachusetts. These areas are used as demonstration ani & 
training centers. In New Mexico the fund has co 
tinued to help spread nursing service over the state. 7 
The fund made its first appropriation during th & 
year to a newly organized study of high blood pressur J 
uncomplicated by organic disease, to be directed by 
Dr. Warfield T. Longeope at the Johns Hopkins Un-& 
versity School of Medicine. : 
Continued appropriations were made for the stuly im 
of placental extract in the treatment of measles aula 
other virus infections at the Harvard Medical Scho, 
of trachoma at Washington University, of rheumatt : 
fever at the New York Hospital and the House of th 
Good Samaritan, Boston, of tuberculosis at Bellew iim 
Hospital, New York, and at the Harriet Lane Homi ) 
of the Johns Hopkins University School of Medic iS 
of kidney function at the University of Pennsylvanii™ 
of the chemical nature of insulin at the Johns Hopks i 
University and of growth and development in chil Rm 
hood at the University of Colorado: Pp 
Aid was given to the study of the structure #/ qm 
development of the brain at the Neurological Institut ‘ 


against pneumonia by subsidizing the serum treatm Ra 
project of the New York State Department of Heal a 
by aiding the Michigan State Department of Health" iim 
study special reactions connected with serum treat! aS 
and by publishing a handbook for physicians on fee 
serum treatment of this disease. 
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The legal research committee, headed by George 
elwood Murray, sponsored studies in administrative 
jaw and legal history. 

© The fund continued to offer a group of fellowships 
Me; y British graduate students at American universities, 
31 having been appointed this year to spend two years 


ngs. 

than in this country as guests of the fund. The distin- 
49 4 ruished physicist, William Lawrence Bragg, of the 
tng of Manchester, has been elected to the Brit- 


i <, Committee of Award which selects these fellows, 
a succeeding Sir Heetor Hetherington, vice-chancellor 
of the University of Glasgow. 

& Appropriations were made for the training of psy- 
and psychiatric social workers as a contri- 


state 
de CRYSTALLINE VITAMIN A CONCENTRATE 
ileus non-saponifiable matter from the liver oil of 


; Stereolepis ishinagit was dissolved in a suitable sol- 
Ment and fractionated by freezing at carbon dioxide 
Minow temperatures. A final product, quite distinctly 
& Srystalline to the naked eye, was obtained. This mate- 
had the rather remarkable value of E!% = 2,000 
[as determined by the Hilger Vitameter-A) while the 

Mplue value (determined by antimony trichloride reac- 
Sion according to the method recommended by the 
Sepritish Pharmacopoeia) was 100,000. It is interesting 

lo note that the ratio between these values is 1 to 50, 
 Phich is in agreement with the ratio of the rather gen- 
Seerally accepted provisional standard values for vitamin 
pee, £'% =1,600 and blue value = 80,000 (approx.). 


study 
s aime Lhe melting point of the pale yellow crystals was 
choufmmme'ermined by evacuating at low temperatures to 


enove the last traces of solvent and then very grad- 
Selly warming the cooled bath surrounding the melt- 
Sees point tube. To retard this rise in temperature the 
fee th liquid was placed in a Dewar flask (transparent). 
ere melting point ranged from 5.5° C. to 6° C., a 
ether satisfactory range since the resulting yellow 
feed, or melt, is very viscous even at roont tempera- 
es. It is obvious that great accuracy in the deter- 
; ination of the melting point is diffieult because of 
mee hich viscosity of the liquid. 

: After standing twenty-four hours with von Hubl’s 
ES lution, the iodine number was 360, which corre- 
4 bonds to four double bonds; longer standing pro- 
eed a slightly erratie increase in the iodine number. 
Ss probable that addition to the double bond in the 
ring is diffieult. 


4 thon and hydrogen in this product seem to indicate 


Ishinagi liver oil furni 
Johnson Compa through the courtesy of the 
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bution to the progress of mental hygiene in the United 
States. The fund shared in the support of a central 
bureau of information about child guidance, under 
the auspices of the National Committee for Mental 
Hygiene, and of a study of psychiatric education. 
Gifts were made to the Welfare Council and to the 
Family Welfare Committee of New York City. 

At the close of the fiseal year, September 30, 1936, 
the invested assets of the fund had a book value of 
$42,607,226.31 and a market value of $41,039,182.93. 
The directors of the fund are as follows: Edward S. 
Harkness, president; Malcolm P. Aldrich, Samuel H. 
Fisher, William M. Kingsley, Robert A. Lovett, George 
Welwood Murray and Dean Sage. 
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a carbon content of approximately 83.5 per cent. and 
a hydrogen content of approximately 10.5 per cent. 
(with remaining fraction ascribed to oxygen); these 
values will be corrected at an early date. Molecular 
weight determinations as well as biological tests are 
in progress and will be reported later. 
Harry N. 
Ruts KE. Corset 
OBERLIN COLLEGE 
DECEMBER 19, 1936 


STREAM DOUBLE REFRACTION OF PREPA- 
RATIONS OF CRYSTALLINE TOBACCO- 
MOSAIC PROTEIN 

PREVIOUS experiments! have indicated that under 
certain conditions the concentration of tobacco mosaic 
virus in plant juice shows a high positive correlation 
with the intensity of stream double refraction pro- 
duced by the juice. These results and others have 
indicated that the virus in plant juice may be com- 
posed of submicroscopie rod-shaped particles capable 
of causing stream double refraction. 

Stanley? has obtained erystal preparations from in- 
fective juice which contain a high concentration of 
virus and has obtained considerable evidence that these 
crystals are the virus in a crystalline state. We have 
prepared crystals by means of Stanley’s method and 
by a combination of certain steps in Vinson and 
Petre’s* and Stanley’s methods. Space does not per- 
mit giving the details of this combination method. 
For brevity the crystals prepared by Stanley’s method 
will be called “Stanley crystals” and those prepared by 
the combination method “C erystals.” It was found 
that the use of a Zeiss cardioid dark field condenser in 


1W. N. Takahashi and T. E. Rawlins, Science, 81: 
299-300, 1935. 

2 W. M. Stanley, Phytopath., 26: 305-320, 1936. 

3C. G. Vinson and A. W. Petre, Bot. Gaz., 87: 14-38, 
1929. 
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the microscope enables one to observe the structure of 
the crystals much better than is possible when a bright 
field condenser is used. The Stanley crystals were 
needle-shaped, appeared to have a granular structure 
and were admixed with a relatively small number of 
spheroidal particles. The “C” erystals were also 
needle-shaped, but were smooth in outline; this prepa- 
ration appeared to contain fewer spheroidal particles 
than the Stanley preparation. The spheroidal par- 
ticles were detected only when the dark field condenser 
was used. The optical activity of each preparation 
was determined; that of the Stanley preparation was 
founc to be [a]??° per mg nitrogen =— 38, and that 
of the “C” preparation was —40. Stanley? reported 
the optical activity of his two samples of crystals to 
be —42 and —44. The fact that these 4 results are 
reasonably close, that the crystals are small needles 


- similar to those of Stanley and that the virus concen- 


tration in these preparations is high indicates that 
these erystals are composed of the same material as 
those obtained by Stanley. 

It was found that suspensions of the visible crystals 
in ammonium sulfate solution produced stream double 
refraction and that colloidal solutions of the erystals 


‘ in buffers also showed this phenomenon. As much as 


96 parts of buffer solution could be added to 1 part 
of the suspension of crystals before the solution 
reached the critical dilution. (The critical dilution is 
that dilution at which stream double refraction be- 
comes undetectable.) By means of the first order red 
plate of the polarizing microscope it was found that 
the vibration direction of the slow ray of polarized 
light was always parallel to the direction of flow. This 
relation has also been observed in unpurified virus 
preparations. If these crystal preparations are pure 
virus, as many assume, it must be concluded that the 
virus can exhibit stream double refraction and, when 
in solution, is probably composed of submicroscopic 
rod-shaped particles. 

Determinations were made of the critical dilution 
and active virus concentration in solutions of both of 
the crystalline preparations and in unpurified virus. 
The influence of pH on critical dilution and on active 
virus concentration was also determined. The number 
of loeal lesions produced on Nicotiana glutinosa L. 


“was used as an indicator of active virus concentra- 


tion. It was found that a given sample of virus pro- 
duced approximately 14 per cent. more local lesions 
when at pH 7 than at pH 5.6. Conversely, a given 


sample of virus at pH 7 had a critical dilution approxi- . 


mately 36 per cent. lower than at pH 5.6. In other 
words, the number of local lesions produced was higher 
and the stream double refraction lower at pH 7 than 
at 5.6. These relations were found to hold for unpuri- 
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fied virus as well as the crystal solutions. A; , 
hypothesis to explain this relation we would Suggeg 
that the virus is peptized at the higher pH and thy 
more particles are therefore available to cause log) 
lesions. To account for the lowered stream doutj 
refraction at pH 7 we would suggest that the refyy ff 
tive index of colloidal particles is probably lower yf 
pH 7 than at 5.6; this should decrease the strey ff 
double refraction. 
When stream double refraction is being used , 
determine the concentration of active virus the »& 
known and control should, as may be inferred fyi 
the above results, always have the same pH. 
When solutions of crystals were diluted to the cri 
eal dilution the solution of Stanley erystals produ 
about twice as many local lesions as the solution (ff 
“C” erystals. When a critical dilution of unpurif 
control virus was compared with those of erystal so 
tions the solution of Stanley crystals produced aff 
average of 24 per cent. less and the solution of “(’ 
erystals 57 per cent. less lesions than did the unpurifd 
virus. If the crystal preparations are pure, theft 
results indicate that a significant portion of the vin 
in the erystals has become inactive during the purii« 
tion process and that this inactivation is greatest i 
the “C” preparations. | 
N. 
T. E. RAWLINS 

UNIVERSITY OF CALIFORNIA 


GENES AFFECTING RESPONSE OF NICO- 
TIANA TABACUM HYBRIDS TO 
TOBACCO-MOSAIC VIRUS 


In Nicotiana tabacum L. and N. paniculata L. we 
bacco-mosaie virus (tobacco virus 1, distorting str} 
causes a mottling-type disease, whereas in NV. rusia 
L. and N. glutinosa L. the same virus causes necriify 
In a recent paper,’ it was reported that a domi 
gene, controlling necrotic type of response, was trilii 
ferred from N. rustica to a self-fertile derivative (i 
N. paniculata by hybridization of the two species, ! a 
lowed by repeated backerosses to the recessive-]]R 
parent, and eventual self-pollinations. In the dent 3 
strain of N. paniculata, infection induced a nec 
type, instead of a mottling-type, disease. This 
has now been carried from the neerotic-type strall' 4 
N. paniculata to plants of [(N. paniculata x N. ia 
cum) x N. tabacum] x N. tabacum. There were co ; : 
erable deviations from 1:1 ratios of necrotic-tyy'® | ; 
mottling-type plants in the backeross generations | j 

A similar gene for necrotie-type response has "i 
transferred from N. glutinosa to three generations 
hybrids with N. tabacum. All plants gave a nect"™ 
type response in the first generation hybrid \. F 


1 F. O. Holmes, Phytopath., 26: 1007, 1936. 


Sis. 
. 


1C0- 


JANUARY 22, 1937 


cum x N. glutinosa; similar F', plants have been pro- 
duced and tested several times in the past.? All plants 
of this first hybrid generation have proved sterile. 
Because of this sterility, transfer of the gene to further 
generations Was accomplished only by the use of N. 


digluta (fertile amphidiploid glutinosa-tabacum). 


There was uniform necrotie-type response in all plants 
of the generation N. digluta x N. tabacum. Segrega- 


occurred in the subsequent backeross generation 
q (N. digluta x N. tabacum) x N. tabacum, mottling-type 
‘Pe plants being present in excess of expectation. 


It is not yet known whether these necrotic-type genes 


a characteristic of N. rustica and N. glutinosa can be in- 
Ee corporated in strains of N. tabacum. The work here 
ie reported is being continued with a view to securing an 
"answer to this problem, because it is believed that 
© tobacco mosaic would be unable to maintain itself in 
E tobacco varieties bearing these genes, and that this 
PP disease, now prevalent in such other crops as tomatoes 
im and peppers, might disappear if the virus reservoir in 
He tobacco were eliminated or considerably reduced. 


F. 
THE ROCKEFELLER INSTITUTE FOR 
MEDICAL RESEARCH 
PRINCETON, N, J. 


A VASOPRESSOR LOCAL ANESTHETIC? 
One of the disadvantages of procaine (novocaine) 


and its known relatives is that they tend to dilate the 


peripheral vessels. They cause a pronounced fall in 


blood pressure®*-4 as does cocaine,® in the ordinary 


= We report the discovery of a new local anesthetic 
Which is vasopressor. 
The action of cocaine is dependent upon the pres- 


@ence of a nitrogenous nucleus, an esterified carboxyl 


and a benzoyl group. The non-alkaloidal local anes- 


4 heties owe their action to the benzene nucleus, a 
eeee*tboxyl esterification, and the presence of an amino 


Broup para to the above carboxy]. 
On these assumptions the search for ideal local 


| 4 mnestheties has proceeded in two directions: (1) 
meecrivatives containing a eyclic nitrogen, and (2) de- 


vatives of the amino and oxyamino benzoic alkyl 


4 ster type. 


Koller® first diseovered the anesthetizing effect of 


2H. A, Allard, U. 8. Dept. Agr. Bull., 40, 1914; J. John- 
m=, dm. Jour, Bot., 23: 40, 1936; F. O. Holmes, Phy- 


opath., 24: 984, 1934, 


ears the DeLamar Institute of Public Health, College 

sicians and Surgeons, Columbia University. 

; ae Hyg. Lab, Bull., 109, 1917. 

: oth, Jour. Pharm. and Exp. Ther., 9: 352, 1917. 
Osborne (to be published). | 


*v. Anrep, Arch. ges. Physiol., 21: 38, 1880. 


hole, Sith. Wien. Akad., Math. N. W. Nov. 
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cocaine on the tongue and in the eye in 1884. LEin- 
horn’ produced local anesthesia in 1899 by esters of 
aminobenzoic acid. He introduced procaine, better 
known as novocaine (p-aminobenzoylbetadiethylami- 
noethanol), in 1905. 

In 1903, Braun reported that the anesthetic effect 
of cocaine is greatly enhanced by the addition of 
epinephrine,® which is similarly efficient with procaine. 
Proeaine dilates the blood vessels and hastens the exit 
of the anesthetic from the site of action. With epi- 
nephrine the duration of anesthesia is prolonged for 
over an hour; thus the concentration of the anesthetic 


can be considerably lowered; the danger of poisoning — 


is also decreased. These results are due to vasocon- 
striction produced by epinephrine, which practically 
arrests absorption into the circulation. On the other 
hand, the nervousness induced by epinephrine in 


hypersensitive individuals is objectionable; further, | 


it may make them susceptible to cocaine collapse. The 
epinephrine combination is useless on the intact cornea 
and for intravenous and subdural injections.° The 
greatest use of the epinephrine combination is in 
operations involving bleeding; although cocaine is 
somewhat hemostatic, procaine and the other known 
synthetic derivatives tend to increase bleeding. , 

Thus epinephrine is used with all the local anes- 
theties of both types to prevent general absorption 
and combat the depressor effect of the anesthetic. 

In 1931, under the supervision of Professor Nelson 
and Dr. Powell, of the Department of Chemistry of 
Columbia University, we began the preparation of a 
compound that would combine the actions of epineph- 
rine and of procaine. After discarding many such 
drugs because of undesirable effects we have finally 
synthesized alpha (3, 4-dihydroxyphenyl) beta (para- 
aminobenzoylbetadiethylaminoethanol) alphaethanone- 
hydrochloride, designated for brevity as epicaine, 
which is both a iocal anesthetic and vasopressor. 

We have shown that sympatheticomimicity is great- 
est in a compound in which the phenyl-hydroxyls are 
in the 3, 4-position, there is a two-carbon side-chain, 
a beta-carbon hydroxylated, and an alpha-carbon 
hydrogen substituted by some indifferent molecule, 
preferably an amine (but not necessarily so), and, 
where all these are present, a levorotatory isomer.’° 
Our new compound contains these as well as the 
requisites enumerated above for local anesthesia. 

By Rider’s method™ using the frog’s sciatic plexus 


7 Einhorn, ‘‘ Annalen d. Chemie,’’ 1899. 

8 Braun, ‘‘ Local Anesthesia,’’ 1914. 

®Sollman, Jour. Pharm. and Exp. Ther., 11: 1, 9, 69, 
159, 1918. 

10 Mulinos and Osborne, Proc. Soc. Exp. Biol. and Med., 
32: 1344, 1935. 

11 Rider, Jour. Pharm. and Exp. Ther., 39: 329, 1930. 
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we demonstrated the ability of epicaine to produce 
definite sensory anesthesia within one minute in a 4 
per cent. strength. We further studied the cat’s blood 
pressure, the uteri of the guinea pig and eat, the gut 
of the cat, rabbit and monkey, the excised frog’s eye 


SCIENTIFIC APPARATUS AND LABORATORY METHOps 


DIFFERENTIAL STAINING FOR LIVING 
: AND DEAD CELLS 

In a series of investigations on the mechanism of 
cellular death with the epidermal cells of Allium cepa, 
I used as a method of differential diagnosis of living 
and dead cells either the classical Ruzicka’s! stain 
(methylen blue and neutral red) or some staining 
mixtures proposed by later investigators, as, for ex- 
ample, Becquerel’s* stain (methylen blue, neutral red 
and Bismarck brown). With these stains the differ- 
ence in color between the living and the dead cells is 
often sufficient for a reliable diagnosis of death, but 
it is never very “contrasty,” and most of the time one 
wishes for a more definite criterion. In search of 
sharper contrast I tried the simple method of first 
using a stain which would penetrate both the living 
and the dead cells and afterwards of applying a re- 
agent which would enter the dead cells only and 
modify in them alone the color of the stain. The 
results were, as far as contrasts are concerned, beyond 
all expectation. 

The procedure is as follows: A piece of the lower 
epidermis of the scale of the onion bulb is peeled off 
and placed, cutin side down, on a slide. A drop of 
a .5 per cent., slightly alkaline, aqueous solution of 
neutral red is deposited on the piece of epidermis 
and left there for 2 minutes; then it is blotted off and 
replaced by a drop of a .4 per cent. potassium hydrox- 
ide solution, which is immediately removed (also with 
a blotter); then the preparation is washed with tap 
water. The living cells take with that treatment a 
bright cerise red color, while the dead cells are of an 
intense orange yellow. The contrasts are violent. 
There are intermediate tints which correspond to the 
dying cells. 

A cell treated with a .4 per cent. solution of KOH 
may stay alive for hours (if the piece of epidermis 
is to be observed without cover-slip, put its eutin side 
up, to avoid evaporation). Lower concentrations of 
KOH can be used, but they should be applied for a 
longer time; higher concentrations up to 1 per cent. 
were also used successfully; above 1 per cent. they 
become too injurious, but they are not instantly lethal 
up to 2.5 per cent. 


1 V. Ruzicka, Pfliigers Arch., 107: 473, 1905. 
2 P. Becquerel, Comptes Rendus Ac. Sc. 176: 601, 1923. 
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and the pupil in the intact cat. In all these the effoy fi 
was sympatheticomimetic in type. 

A more complete study of the pharmacologicg 
actions of this drug is now in progress and will ) [ee 
reported in the near future. ‘ 


RAYMOND L. 


With solutions of neutral red weaker than 5 pe fee 
cent., the staining process requires a longer tine. 
The correspondence between the vitality of the cel; i 
and their color has been ascertained by testing cdl 
of a given tint for their ability to plasmolyze, the: [em 
ultra-violet absorption (Luyet and  Gehenio's 
method), and their permeability to various vital anjiie 
non-vital stains. = 
Paradoxical as it may seem, the living cells becomes 
redder when the action of KOH is prolonged. Thi 
is probably due to the production of an “acid (i 
injury” within the cell. . 
The method employed has been found success 
particularly with cells which possess a well-developl ii 
vacuolar system. This is consistent with the fact thi[i™ 
neutral red, as a vital stain, acts specifically on thiiM 
vacuome (cf. Guillermond*). 
‘Basie J. Lover 
DEPARTMENT OF BIOLOGY 
Sr. Louis UNIVERSITY 


THE PREPARATION OF FINE FILAMENTS 
THE special article entitled “Simplified Preparatin iy 
of Microscope Cross Hairs’! by A. Wilson Foote 
indicates a most important method for the easy p> 
duction of fine filaments of desired size. The diss 
ing of the silver coating on fine (Wollaston) wires (Re 
0.0001 inch in diameter or 0.00005 inch in diamee—yy 
and the securing of the core wire intact is an operail™ 
with which only the skilled technician is likely to Lay 
success. 
However, using the commercial adhesive (I wie f@ 
stood this to be Duco Household Cement, 10-caS 
tube), it is possible after a few minutes’ experi 
tation to draw out with the aid of a probe short Sais 
ment sections, having diameters as small as 0.000(RG 
inch, which can be easily mounted on grids. / 
Measurement of exact diameter of a section of 
filament may be made with a filar micrometer. 


B. Fick.’ 
HARTFORD, CONN. 


3B. J. Luyet and P. M. Gehenio, Biodynamica, No. 45 
1936. 
4 A. Guillermond, ‘‘ Les Constituants Morphologiqu*— 
Cytoplasme: Le Vacuome,’’ p. 10. Paris, 1935. 
1 SCIENCE, 84: 490, 1936. 
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